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IN THE MATTER OF THE APPLICATION OF DOCKET NO. G-04204A-07-0274

)
UNS GAS, INC. FOR APPROVAL OF A )
PROPOSED DEMAND-SIDE MANAGEMENT %
)
)

PORTFOLIO FOR 2008-2012. NOTICE OF FILING

UNS Gas, Inc. (“UNS Gas”), through undersigned counsel, hereby submits certain
clarifications to its Demand-Side Management Program Portfo_lio Plan (“DSM Portfolio™), filed
with the Arizona Corporation Commission (“Commission”) on May 4, 2007.

L INTRODUCTION.

UNS Gas reviewed the programs filed in its DSM Portfolio, and identified items which
needed clarification; these items are identified below. UNS Gas was advised by Commission Staff
to submit these clarifications to Docket Control in the form of ‘replacement’ pages. Therefore,
UNS Gas includes with this filing the replacement pages for specified programs. UNS Gas is also
including the redline drafts of these replacement pages as Exhibit 1, incorporated herein by this
reference, for ease of review. | |

Additionally, in response to comments by various parties regarding the UNS Gas DSM
Portfolio, UNS Gas modified the delivery mechanism, and the measurement and evaluation plans,
for other programs.

IL SUMMARY OF CHANGES.

A, Low Income Weatherization Program, DSM Portfolio, Attachment 1:

comoration Commeiuace the Table of Contents (7) and pages 2,3, 4, 5, 6 and 7 of the original
Arizona Corporation L0
D O C KET Ei@ument with the Table of Contents (i) and pages 2, 3, 4, 5, 6 and 7 attached

hereto.
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B.

C.

. Replace Appendices 1, 2 and 3 of the original document with Appendices 1
(pages 8 - 39), 2 (pages 40 - 45) and 3 (page 46) attached hereto.

Residential New Construction Program, DSM Portfolio, Attachment 2:

. Replace the Table of Contents (i) and page 4 of the original document with
page 4 attached hereto.

. Replace Appendix 4 of the original document with Appendix 4 (page 28)
attached hereto.

Efficient Home Heating Program, DSM Portfolio, Attachment 3:

»  Replace page 4 of the original document with page 4 attached hereto.

e  Replace Appendix 1 of the original document with Appendix 1 (page 9)

attached hereto.

RESPECTFULLY SUBMITTED this 13™ day of November, 2007.

UNS GAS, INC.

By . '- [} ‘ﬁ : }
Michelle Livengood

One South Church Avenue

Tucson, Arizona 85701

and

Michael W. Patten

ROSHKA DEWULF & PATTEN, PLC.
One Arizona Center

400 East Van Buren Street, Suite 8§00
Phoenix, Arizona 85004

Attorneys for UNS Gas, Inc.
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Original and 13 copies of the foregoing
filed this 13" day of November 2007 with:

Docket Control

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Copy of the foregoing hand-delivered/mailed
this 13™ day of November 2007 to:

Chairman Mike Gleason

Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Commissioner William A. Mundell
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Commissioner Jeff Hatch-Miller
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Commissioner Kristin K. Mayes
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Commissioner Gary Pierce
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Christopher C. Kempley, Esq.
Chief Counsel, Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

Emest G. Johnson

Director, Utilities Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007
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Scott S. Wakefield

Residential Utility Consumer Office
1110 West Washington, Suite 220
Phoenix, Arizona 85007




Low Income Weatherization Program,
DSM Portfolio, Attachment 1



Low Income Weatherization Program

Table of Contents
Program Concept and DESCIIPLION..............cooviiiiiieiieriiertieie e teree et ete e e seesteesieesseanneens 1
TarGEE MIATKEL ........ooiviiiieiicieee ettt ettt et e et e e e ees e e e s bebbanste b e essae st essensaesbaessaeseenee 1
Current Baseline Conditions .................cc.ooviiiiiioieeiieciieees ettt ennenes 1
Program EHibility .......cooooii e 2
Program RatiOnale ................coooiiiiiiiiieiiiiee ettt ettt s e et 2
Program ODJECHIVES. ..........c.ooeiiiiiieetieieeeete ettt eee e se e et aeaeessesaeseessessessessansessesesssessassanses 3
Products and Services Provided ................occooiiioiiiiiiiiieie e 3
Delivery Strategy and ADminiStration .................cccceviiiviieriirniieeiieecreeeeeeese et ee e e e esaaearens 3
Marketing and COMMUNICALIONS ...........c..ecverieiietieiieierietiecete sttt etee e esb e s neeeseesbeasseesesnee 4
Program Implementation Schedule...................oocooiiiiiiiiie e 4
Monitoring and Evaluation Plan.................cccooieeiiiniieiiieee et 4
Program Budget (FULUTE) ...............cooeiiiieeiiee et 5
Estimated Energy SAVINES...........cc.cccueeiiiieriiiieieeieieeieieriiee et e ee e essessaesssestesssessessnessennens 6
Program Cost EffECtiVENess .............cccoiiiiieiiiiriiecieieece ettt ae et e et as e 6
Appendix 1: Weatherization Assistance Program Requirements..................ccoeeeiivivneiieenenennen. 8
Appendix 2: 150 House Study by AEO ............ooooiiiiieieeee e 40
Appendix 3 — Benefit Cost Calculations..............cccccooeiiiininniiini et 46




Low Income Weatherization Program

service territory may differ in the type and age of construction but one thing in common is that caulking
and weather-stripping as well as heating, cooling and water heating equipment will be severely degraded.
Many homes will not meet even minimum code requirements for electrical, mechanical, or plumbing.

Program Eligibility

All existing single family homes and mobile homes that receive gas service from UNSG, with household
income at or below the guidelines established by the Arizona Department of Energy Weatherization will
be eligible for participation. Homes must be owner-occupied or owners who have rental property
occupied by low-income participants must sign off to approve any work completed by agencies. All
participants must have houschold income levels at or below 150% of the poverty level.

NACOG, CCCS, WACOG, SEACAP and other participating agencies will determine the customer
priority based on a number of factors including but not limited to:

No heat (winter) or no cooling (summer) is high priority;
Elderly and minor children;

Physical handicap or illness; and

Number of people in household.

Some agencies also conduct work related to Emergency Home Repair as funding is available. These
homes may not neccssanly require weatherization measures, but UNSG believes they present additional
opportunities for agencies to include some basic and quick installations of encrgy saving measures.
UNSG will request installation of low-flow shower heads, faucet aerators, CFLs and hot water heater
blankets, if necessary, when agencies complete Emergency Home Repair work. UNSG believes that
these additions during an Emergency Home Repair visit add value to each customer a..d bolster energy
and demand reductions.

Program Rationale

State, local, and federal funding for assistance to low-income customers falls far short of the need that
currently exists. Available funding also limits the amount of dollar benefit per household, the type of
work it is used for and the amount of dollars allowed for program implementation and administration.
Agencies also are limited on the number of homes they can weatherize cach year because of a shortage of
skilled labor to complete the necessary work, funding to add skilled labor, and the ability to find outside
contractors to complete the work.

UNSG funding allows agencies the ability to leverage other funds provided by the Federal Department of
Energy (“DOE”) and the Low Income Home Energy Assistance Program (“LIHEAP”). UNSG funding
allows agencies to complete additional home repair, equipment repair or replacement, and nominal
weatherization steps that impact energy consumption. Data provided by NACOG indicates that low-
income customers that it serves receive $2.32 of energy efficiency improvements for every $1.00 funded
by UNSG because of the ability to leverage other funds. As a result, agencies are able to complete more
thorough repair or renovation on each home.
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Program Objectives

¢ Coordinate with Department of Commerce Energy Office (AEO) to follow approved state
Weatherization Assistance Program (WAP) rules when using funding from UNSG (Appendix 1);

Allow up to $2,000 per residence for weatherization, equipment repair, etc. for low-income
customers. Agencies may request a waiver of the $2,000.00 limitation on a case-by-case basis;

Increase the number of homes weatherized or the extent of repair completed at each home;

Lower the average household energy consumption for low-income customers; and

Improve the quality of life for low-income customers.

Products and Services Provided

Allowable weatherization measures to meet the WAP rules can be placed in four major categories:

1) duct repair; 2) pressure management/infiltration control; 3) attic insulation; and 4) the repair or
replacement of appliances which are not operational or pose a health hazard. Typical services include
installing insulation, sealing ducts and balancing air-flow, pressure diagnostics and repair, tuning and
repairing cooling and heating systems, and reducing heat gain through windows. Agency representatives
will determine from an audit or on-site analysis of the building, which items meet the cost-effectiveness
test and will be installed in each home.

Agencies will be allowed to use UNSG funding up to the maximum allowance of $2,000 per home.
Funding provided to LIW agencies from Department of Energy (DOE) limits installation of items
installed to only those measures that combined, contribute a minimum of 20% energy savings due to
LIHEAP DOE requirements. Funding from UNSG will be limited to installation of measures which meet
the cost-effectiveness tests and priority outlined in the WAP rules.

Agencies will be asked to install certain energy saving products in any home they enter through the
emergency repair and/or flood repair programs. This will support an increase in installation of low-flow
shower heads, faucet aerators, CFLs or hot water heater blankets.

The WAP rules also consider combustion safety, a critical step to assure the health and safety of
occupants. Agencies are allowed to complete with UNSG funding, any work related to health and safety
that is normally considered in the WAP rules but funding for health and safety repairs must not exceed
25% of the available funds for each home and will be reported separately.

Delivery Strategy and Administration
e Promotion of the LIW Program will occur through NACOG, CCCS, WACOG and SEACAP;
e Funding will be provided to agencies from UNSG upon documentation of work completed,

e NACOG, CCCS, WACOG and SEACAP will determine participant eligibility and priority and will
complete all work;
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e NACOG, CCCS, WACOG and SEACAP will provide program administration, marketing,
planning, coordination, labor, materials, equipment and entering results into tracking software; and

e The participating agencies will complete the on-line process outlined by AEO for data collection
and data input and the AEO will work with UNSG to provide reports necessary for ACC reporting
requirements.

Marketing and Communications

When appropriate, UNSG employees inform customers about the program, local Department of
Economic Security (“DES”) representatives make referrals, health care service agencies and individuat
case workers also make referrals. UNSG provides a page on its Web site that directs interested parties to
call the NACOG, CCCS, WACOG or SEACAP.

Program Implementation Schedule

UNSG intends to continue the existing LIW Program until the implementation of any new program
elements. This will provide time to transition agencies to new program elements following approval by
ACC.

Table 1 shows the estimated timeline for key program activities by quarter assuming program approval by
the ACC by the third quarter of 2007:

Table 1. Program Implementation Schedule

_Program Activities

Continue ongoing LIW program

New program pre-approval submit

New program approval (estimated)

Meetings/Notifications to Agencies

Implementation by Agencies

Process evaluation

Savings verification

Program redesign as needed

Monitoring and Evaluation Plan

Development of this new program, requires that Weatherization measures must pass the cost-
effectiveness test that is detailed in the state WAP rules. These rules allow certain measures with a
priority list for completion. Measures vary by climate zone and type of housing construction. Measures
not on the list must be assessed by a computer analysis to determine the economic feasibility and savings
will be tracked. UNSG will require agencies to utilize the AEO on-line process to provide information of
cach measure installed along with the appropriate address, dates, and other information.

UNSG will adopt a strategy that calls for integrated data collection that is designed to provide a quality
data resource for program tracking, management and evaluation. This approach wiil entail the following
primary activities:




Low Income Weatherization Program

¢ Database management — As part of program operation, participating agencies will collect the
necessary data elements and AEO will provide periodic reporting.
e Integrated implementation data collection - UNSG and AEO will establish systems to collect

the data needed to support effective program management and evaluation

e Field verification — AEO or their designated contractor will conduct field verification of the
installation of a sample of measures throughout the implementation of the program.

e Tracking of savings using deemed savings values — AEQ will develop savings values for each
measure and technology promoted by the program, and periodically review and revise the savings

values through bill analysis.

Program Budget (Future)

The 2008 program year annual budget of approximately $113,400 will be allocated as shown in Table 2,
while Table 3 provides the expected program budgets through 2012, which includes an escalation rate of

3% per year.
Table 2. 2008 Program Budget
Total Program Budget © $113,400 : 4&1;{32‘0“ :
Total Administrative and O&M Cost Allocation i e
Managerial & Clerical $5,897 5.2%
Travel & Direct Expenses $0 0%
Overhead $590 0.5%
Total Administrative Cost $6,487 5.7%
Total Marketing Allocation - E
Internal Marketing Expense $0 0%
. Subcontracted Marketing Expense $o 0%
Total Marketing Cost $0 0%
| Total Direct Implementation e
Financial Incentives $96.,621 85.2%
Support Activity Labor (Arizona Energy Office) $3,000 2.6%
Hardware & Materials $0 0%
Rebate Processing & Inspection $2,756 2.4%
Total Direct Installation Cost $102,377 90.3%
Total EM&Y Cost Allocation o
EM&V / Research Activity $4,082 3.6%
EM&V Overhead $454 0.4%
Total EM&V Cost 34,536 4.0%
Table 3. 2008 - 2012 Program Budget
Year 2008 2009 2010 2011 2012
Total Budget $113,400 $116,802 $120,306 $123.915 $127,633
Incentives $96,621 $99,520 $102,506 $105,581 $108,748
Administrative and EM&V Costs $13,779 $14,282 $14,860 $15,334 $15,885
Support Activity Labor (AEQ) $3,000 $3,000 $3,000 $3,000 $3,000
Incentives as % of Budget 35.2% 85.2% 85.2% 85.2% 85.2%




Low Income Weatherization Program

Estimated Energy Savings

The program expects that, on average 42 low income customers will be served annually throughout
UNSG service territory through a combination of all four agencies. The demand and energy savings from
this activity are presented in Table 4. The kW and kWh factors used to calculate the savings are based on
data from the AEO study of 150 weatherized homes included in Appendix 2'. The study provides present
value calculations for the measures allowed by WAP. UNSG calculated a future value from the AEO
calculations for zone I (Prescott) for evaporative cooling and zone IV (Tucson) for heating. UNSG
adjusted heating savings from zone IV for UNSG service territory to account for higher heating degree
days, and calculated energy reduction by dividing the dollars saved by the average cost per kWh or
average cost per therm. The average per site energy and demand savings per home extracted from the
AEQ study are estimated to be 260 ‘equivalent kWh’, 353 ‘equivalent therms” and 0.14 kW and is
included in Appendix 3. AEOQ is analyzing the electric and gas energy used in weatherized homes before
and after the weatherization measures are implemented. As the data base grows over time a more
accurate picture of the impact of weatherization activities will emerge and savings values will be adjusted
accordingly.

Table 4. Low Income Weatherization Program Annual Energy Savings

Energy and Demand Reductions | 2008 | 2009 2010 2011 2012
Number of customers 40 41 42 43 45
Non-coincident peak (kW) 5.69 5.83 5.97 6.11 6.40
Coincident peak (kW) 0.83 0.85 0.87 0.89 0.93
Energy Savings (kWh) 10,383 10,643 10,902 11,162 11,681
Energy Savings (Therms) 14119 14,472 14 825 15,178 15,884

In addition to the energy savings shown above, it is estimated that the program will produce the additional
water and emissions reductions benefits from 2008 — 2012 presented in Table 5.

Table S. Projected Environmental Benefits, 2008 — 2012

Water Saved (utility only) 12,762 | Gallons
CO;, (electricity savings only) 50,226 | Pounds
CO; (gas savings only) 878,861 | Pounds

Note: 4 portion of the CO,, and all of the water benefits are related to
electricity savings and are based on Arizona Public Service Co.
estimates as presented in the "APS Demand Side Management
Program Portfolio 2005-2007,” p. 20.

Program Cost Effectiveness

Program cost-effectiveness for the Low Income Weatherization program is evaluated based on the
customer economic impact for participation in the program. Unlike the other programs proposed in
UNSG’s overall DSM portfolio which measure program cost-effectiveness based on societal benefit/cost
tests and utility avoided costs, the benefit/cost of the low income program is evaluated based on the
customer economics for personal participant savings versus program costs. This approach is consistent

! Report titled “Present Value Analysis, SWG Low-Income Weatherization Program July 1, 1999 to June 31, 2000”
provided by the Arizona Energy Office, August, 2007 as the basis for estimating measure savings for low income
customers.
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with the benefit/cost methodology used by the Arizona Energy Office and as used in Arizona Public
Service Company’s Low Income Weatherization program filings.

Table 6 E,S,t,i“!?_?‘?d UﬁNS(} Wg th pi?at'o Savings per que

kWh 260 $26 $393
Therms 353 $487 $7.307
kW 0.02 n/a n/a
TOTAL $513 $7,700
Measure life 15

$/kWh 0.101

$/therm 1.38

Houses Served (2008-

2012) 211

Table 7. Program Benefit/Cost: Based on Participant Economics for KWh and Therm Savings
(2008-2012)

P>art101pants Llfetlrﬁé kW.h/
| & Therm Savings

o
~J
<>

$1,624.711 | $602,056 | $1,022,655
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Appendix 1: Weatherization Assistance Program Requirements

JULY 1, 2006
EDITION
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CONTRACTUAL REQUIREMENTS

Financial Report and Budget Line Item Definitions

Administrative Costs

Cost of expenses incurred by the CONTRACTOR, but not directly attributed to the implementation of
Weatherization or not easily segregated from the larger overhead or indirect costs of operating the Contractor’s
organization such as janitorial costs, executive director, finance officer, utility costs, reception area costs and
related indirect costs.

Audit Costs
Cost of A-133 audit participation and costs of a Weatherization Assistance Program compliance audit.

Commerce
Arizona Department of Commerce.

Field Position(s) Expense(s).
Salary and employee related costs incurred for CONRACTOR program personnel serving as Weatherization

crew technicians, energy auditors and field supervisors.

Other Program Support Expenses
Costs incurred for postage, telephone lines and service, printing and copying, general office supplies, computer

hardware acquisition and computer software acquisition. Building permits and fees necessary to the
accomplishment of certain actions and investments upon a client and dwelling unit.

Other Program Support Position(s) Expense(s)
Salary and employee related costs incurred for CONTRACTOR program personnel serving in the capacity of

any other program function but who are not in the field installing action items or directly supervising the
activities of technicians who are engaged in the installation of action items.

Program Liability Insurance
Costs of obtaining liability insurance for the CONTRACTOR so that in the event of agency malfeasance or

accident, the CONTRACTOR will have the financial resources necessary for restoration of property or to
person(s).

Program Storage and Workshop Space

Costs incurred for the provision of materials storage and program work space such as workshops, tools and
equipment storage space, program office area for energy auditors, field supervisors, inventory control
specialist, out of workers, accountants, et al.

Program Vehicle Capital Expense
The initial cost of acquisition of program vehicles including all related costs involved in such investments.

Program Transportation Operations Expenses
The cost of mileage reimbursement; vehicle registration, vehicle insurance, maintenance (oil changes, tune-

ups, etc.) and major repair & replacement (tires, batteries, fuel pump, alternators, brake job, etc.) and
automotive fuels.

Sub Contracted Installation Expenses
The cost of any action item or measure installed by other than the crew of a subgrantee.

Sub Contracted Health & Safety Investments
The total cost of action items or measures installed by other than the crew of a subgrantee that do not meet the

cost effectiveness tests of energy efficiency investments.
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Subgrantee Installed Materials
The cost of any action item or measure funded under this contract, as installed by the technicians employed by

the Weatherization Assistance Program subgrantee, will be reimbursed with the exception of items listed under
Health & Safety.

Subgrantee Installed Health & Safety Investments
Those materials and products installed by the subgrantee’s technicians that do not meet cost effective energy
investment tests.

Other Program Support Expenses
Costs incurred for postage, telephone lines & service, printing, copying, general office supplies, computer

hardware and software acquisition. Building permits and fees necessary to the accomplishment of certain
actions and investments upon a client dwelling unit.

Tools and Equipment
The acquisition of all tools and equipment whether expendable such as drill bits, sanding paper, or major

investment like power tools, diagnostic equipment such as blower doors.

Training and Technical Expenses
Cost of travel and/or registration to approved meetings, conferences, training, workshops and cost of retaining
Commerce approved trainers and consultants.

Weatherization
Weatherization Assistance Program.

Reimbursement Procedures
Reimbursement requests shall be submitted on a monthly basis. The request shall include the following
reporting elements:

e Invoice
¢ Financial Status Report (FIN)

Reimbursement request will be processed for payment upon determination that all reporting elements have met
Weatherization contractual requirements. If reimbursement requests that do not meet Weatherization contractual
requirements, Commerce will provide a report listing areas out of compliance and remedies needed to bring request into
compliance.

Reporting Procedure

Invoice shall include name of agency, reporting month, commerce contract number, funding source, and
amount per funding source, signatire, and date

Financial Status Report shall show per line item current expenditures of the reporting period as well as
cumulative expenditures to date.

Invoice and Financial reports shall be mailed and received by Commerce on the twelfth (12th) working day of
the month on or before 5:00 P.M. taking into consideration any State holiday.

Copies of all reports shall be mailed to:

Arizona Department of Commerce
Energy Office

1700 W. Washington, Suite 220
Phoenix, Arizona 85007

Applicant Reports shall be submitted in an electronic format. Reports shall include names and addresses of
persons serviced, existing condition of unit, breakdown and totals for owner and rental units, different type of
occupancy and on-site investment. Totals of applications pending shall be included.

10
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For each dwelling unit completed, a set of data supporting work performed by funding source, to include
Pressure Diagnostics and Combustion Safety results, shall be submitted.

PROGRAM ELIGIBILITY REQUIREMENTS

Eligible Population

Arizona's defines “low-income” for eligible purposes as follows:

¢ Income is at or below 150% of the federal poverty level determined in accordance with criteria established by
the Office of the Secretary, US. Department of Health and Human Services.

¢ The household includes members who has received cash assistance payments under AFDC or SSI, are
automatically eligible for Weatherization assistance.

e For income from Social Security Administration Benefits-SSA benefits (sometimes referred to as RSDI -
retirement, survivors, and disability insurance) granted to eligible wages earners and/or their dependants or
survivors. DO NOT INCLUDE THE MEDICARE DEDUCTION IN THE TOTAL AMOUNT

Certification of Income Eligibility

An authorized representative of the CONTRACTOR shall inspect at least one document from the following list of
acceptable documents before certifying the program applicant household as being income eligible for Weatherization
services available under this contract. Acceptable documents for purpose of this provision are the following:

AFDC, SSI, or General Welfare award letter or document, Social Security Statement of earnings, Income tax return for
prior year. The income test period is for the twelve (12) months prior to the date of application for program benefits
under this contract. Recertification of income eligibility is required if 180 days or more have elapsed from the initial
application date, and Weatherization work has not commenced on the applicant's dwelling.

Priorities

Priorities shall be given to the following eligible populations:
o  Elderly
e  Handicapped
e High energy consuming housing

REQUIRED PROGRAM ANNOUNCEMENT

CONTRACTOR shall announce the availability of Weatherization services as provided by this contract.

The program announcement shall provide all potentially interested and income eligible families with an opportunity to
apply for Weatherization assistance. The CONTRACTOR shall provide application services on an outreach basis to
applicants who are unable to leave their residences due to a handicap or fear of assault.

The following types of program announcements will satisfy this contract stipulation:

1. Legal advertisement in a newspaper of general circulation in the
contractor’s service area.

2. Feature article, on receipt of a new Weatherization contract, by
the CONTRACTOR in a newspaper of general circulation in contractor’s service
area.

3. Program flyer or handout announcing the additional program

funds or program expansion.

11
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CLIENT FILE REQUIREMENTS

Separate File
A separate file shall be maintained for each household receiving Weatherization assistance under the terms of

this contract. The client file shall be retained by the CONTRACTOR for a minimum of five years and be
available for inspection by representatives of Commerce with reasonable advance notification.

Program Application Form
The program application form shall make it clear to the Weatherization customer that the household is

applying for Weatherization assistance. Funded in part or in whole by grant funds made available to the
Arizona Department of Commerce from the following: U.S. Department of Energy (DOE), U.S. Department of
Health and Human Services through the Arizona Department of Economic Security for their Low Income
Home Energy Assistance Program (LIHEAP), and funds from Southwest Gas Low-Income Energy
Conservation Program (SWG).

Fuel Information Release Form
A fuel information release form signed by the applicant to allow the CONTRACTOR or the Arizona
Department of Commerce to obtain a utility history for all metered fuels purchased by the applicant household.
Applicants who are on a "master metered" system are not required to sign the fuel information release form.

Rental Dwelling
As applicable, no rental dwelling may be weatherized under the terms of this contract unless written

permission to perform itemized services is obtained from the owner of the rental unit or the owner's authorized
agent. Said written permission is to be retained, along with such other agreements between the
CONTRACTOR and the rental owner/agent, as part of the job record and client job file.

A. The fuel information release form shall be signed by the tenant of a rental dwelling prior to the
inception of Weatherization services unless the dwelling is part of a master-metered complex in which
case this provision does not apply.

B. The owner of the rental property or the owner’s agent shall agree in writing not to raise the rental
charge of said dwelling for a minimum period of one year from the date of completion of
Weatherization services as a consequence of the '

Weatherization investment.

PROHIBITION AGAINST WEATHERIZATION SERVICES

Dwelling Units
e Dwelling units which are vacant or which are designated for acquisition or clearance by a federal, state, or
local program within twelve (12) months from the date of scheduled weatherization shall not be provided
Weatherization services under this contract.

¢  Dwelling units which are known to be for sale as evidenced by "For Sale" signs on the property, realtor
listing and offering or classified advertisement, shall not be provided Weatherization services under this
contract.

o  Weatherization services, under this contract, are prohibited where the dwelling unit of an applicant

household is located in a designated flood plain unless said dwelling unit is currently covered by flood
insurance.

PRIOR WRITTEN APPROVAL REQUIREMENTS

No work shall proceed or items are purchased until the CONTRACTOR has received prior written approval
from Commerce.

Prior Written Approval is required by the Energy Office on the following:

o  All purchase lease or lease-purchase (in excess of one week) of vehicles.

12
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e Out-of-state travel charged to contract budget.

¢  Weatherization training, program sessions, or workshops not sponsored by the Energy Office or DOE, and charged
to Weatherization.

e  Adjustments to line items in the contract budget

o CONTRACTOR enters into any subcontract.

o Purchase of modular storage building.

o  Purchase of extended warranties for installed items on client homes.

¢  Proposed removal of moldy building structural materials or building contents.

¢ Low-Income Weatherization services are for existing residential buildings only. Services are not authorized for
new additions or residences in varying stages of new construction or remodeling, or for garage/carport conversions
in progress unless authorization is obtained in writing for said work by Commerce.

e Homes that have been weatherized and reported to Commerce for contract credit will not be accepted for additional
Weatherization assistance unless the CONTRACTOR has been issued prior authorization in writing to proceed.

e  Weatherization of master metered dwelling units or where the landlord pays the energy utility services.
INVENTORY

Within twelve working days of execution of this contract the CONTRACTOR shall submit a current list of all inventory
available for use in Weatherization. This list shall include:

e Description of inventory, manufacturer's serial number, model number, national stock number, or other
identification number

Acquisition date

Locations, use, and condition of inventory

Unit acquisition cost

Disposition data - date and method of disposal

CONTRACTOR shall submit an updated Program Materials Inventory list at the end of the program year. Inventory
list shall include any inventory acquisition, disposition, and condition changes during the program.

Property
All inventories acquired by funds provided through Commerce contract become program property. Title to inventory

acquired and defined under the contract may vest upon expiration of the contract provided all terms and conditions of
the contract have been met. This is pursuant to Office of Management and Budget (OMB) Circular A-102, 600-432A.

The CONTRACTOR shall indicate Weatherization Program ownership, maintain reasonable control, and be responsible
for the proper care and maintenance of all inventories acquired through a contract with Commerce. All inventories lost,
stolen, rendered unusable, or no longer required for program operation shall be reported to Commerce within 5 working
days.

When the contract is terminated, the disposition of all inventory acquired, with contract funds, shall be determined as
follows:

1. Commerce may allow continued use of program inventory provided that a new contract is executed
and the inventory continues to be used as originally intended.

2. Commerce may sell inventory to the CONTRACTOR, at fair market value, if the CONTRACTOR
wishes to utilize the inventory for purposes other than for which it was acquired. Fair market value
will be determined by Commerce.

3. Commerce may take possession of the inventory.
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INSTALLATION MEASURES
All materials/measures installed shall be justified utilizing the Energy Audit Procedures established by Commerce.

ENERGY AUDIT PROCEDURE

The Weatherization Assistance Program (WAP) Energy Audit Procedure is to be used by all sub-grantees to gather,
record and analyze data on structures. This data is to be used to deliver weatherization materials/measures in a fashion
that protects the health and safety of the client, increase the durability of the structure, increases the comfort of the client
and reduces the energy cost to the client in a cost effective manner.

The following audit activities must be completed on all homes utilizing WAP funds.

e A site audit is to be completed that records all of the relevant data on the structure that is needed to perform a cost
effectiveness test.

o The Cost Effectiveness Procedure must be followed to determine cost effectiveness of potential weatherization
materials/measures.

e  The Pressure Diagnostic Procedure must be completed and the findings documented following the Reporting
Procedures.

e A health and safety audit of the structures must be completed and the findings documented following the Reporting
Procedures.

e A final inspection must be of the structure must be completed and findings documented following the Final
Inspection Procedures.

COST EFFECTIVENESS PROCEDURE |

WAP has incorporated a performance based energy audit procedure that focuses on optimizing investment in energy
efficiency through a systems approach. To enable the WAP program to optimize the investment in energy efficiency,
the following requirements have been established for the audit procedure:

e The energy audit procedure must determine that each weatherization material/measure is cost effective by
ensuring the discounted savings-to-investment ratio (SIR) is greater or equal to one.

e  The energy audit procedure must assign priorities among weatherization materials/measures in descending
order of SIR and must account for interactions between architectural and mechanical measures.

o The energy audit procedure must ensure that the overall SIR for the entire package of materials/measures,
including the cost of incidental repairs, is greater or equal to one. Incidental repairs are only allowed if
they are necessary to make the installation of weatherization materials effective.

o Funds spent to abate energy related health and safety hazards do not need to be included in the preceding
requirements. Funds can be spent to eliminate health and safety hazards when the elimination of the
hazard is necessary before or because of the installation of weatherization materials.

e A waiver must be received from the Energy Office before the installation measures/materials that do not
meet the Cost Effectiveness or Health and Safety Requirements established by the WAP program.

To determine the cost effectiveness of weatherization materials/measures, the contractor must use a computer audit
approved by the Energy Office or an appropriate priority list for homes that meet the criteria contained in the list.

CLIMATE ZONES

Arizona Climate Zone used for the Cost Effective Priority Lists can be found at
http://www.azcommerce.com/energy/weatherization.asp
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FUEL SWITCHING

The Weatherization Assistance Program does not permit the general practice of fuel switching when replacing heating,
cooling or water heating equipment. The changing or converting equipment using one fuel source to another will be
considered on a limited case-by-case basis only.

A waiver must be received from the Energy Office prior to changing or converting equipment using one fuel source or
another.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING
CLIMATE ZONE 1

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 1 (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost effective

upgrades.

A computer audit is required if:

o  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Gas Heating
o  Existing ceiling insulation of R-19 or less upgraded to R-38.

¢  Uninsulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed). ’

Housing Type Two: Homes with Electric Resistance Heating
o  Existing ceiling insulation of R-19 or less upgraded to R-38.

*  Uninsulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING
CLIMATE ZONE 2

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 2 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective

upgrades.

A computer audit is required if:

o  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

¢ Energy related incidental repairs of more than $100 are included with the energy upgrades.
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Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pump)
Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
. Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating
Existing ceiling insulation of R-11 or less upgraded to R-30.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
o  Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
e  Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Gas Heating
o  Existing ceiling insulation of R-11 or less upgraded to R-19.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100 or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING
CLIMATE ZONE 3

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 3 (see Climate Zone map). The priority list is comprised of four housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling and Electric Heating (Heat Pump or Electric Resistance
e  Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Shade screens on all sun struck South, East and West windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Home with Refrigeration Cooling and Gas Heating
e Existing ceiling insulation of R-190r less upgraded to R-30.

Un-insulated frame wails upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Three; Homes with Evaporative Cooling Only and Electric Resistance Heating
o  Existing ceiling insulation of R-19 or less upgraded to R-30.

16




Low Income Weatherization Program

e Un-insulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

Housing Type Four: Homes with Evaporative Cooling Only and Gas Heating
¢ Existing ceiling insulation of R-11or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING
CLIMATE ZONE 4

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 4 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pump)

Existing ceiling insulation of R-19 or iess upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating
Existing ceiling insulation of R-11 or less upgraded to R-30.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
e  Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Gas Heating
e Existing ceiling insulation of R-11 or less upgraded to R-30.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.
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COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE §

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 5 (see Climate Zone map). The priority list is comprised of four housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling and Electric Heating (Heat Pump or Electric Resistance
Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Shade screens on all sun struck east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Homes with Refrigeration Cooling and Gas Heating
¢ Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Shade screens on all sun struck east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative cooling only and Electric Resistance Heating
o  Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.
o  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

Housing Type Four: Homes with Evaporative Cooling Only and Gas Heating
o Existing ceiling insulation of R-19 or less upgraded to R-30.

¢  Un-insulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING
CLIMATE ZONE 6

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 6 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective
upgrades.

A computer audit is required if:
¢  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.
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e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.
¢  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pump)
Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating
o  Existing ceiling insulation of R-11 or less upgraded to R-30.

¢  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
¢ Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
e  Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Gas Heating
e Existing ceiling insulation of R-11 or less upgraded to R-19.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
o  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES
CLIMATE ZONE 1

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 1 (see Climate Zone map). The priority list is comprised of one housing type with a listing of cost
effective upgrades.

A computer audit is required if:

¢ There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o Energy related incidental repairs of more than $100 are included with the energy upgrades.

Priority list for Mobile Homes

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $18 per square foot).
Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.
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COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 2

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 2 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
effective upgrades.

A computer audit is required if:

o There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list. v

e  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $8 per square foot).

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).

Housing Type Three: Mobile Homes with Evaporative Cooling Only
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.

Upgrade of evaporative cooler motor with higher efficiency two-speed motor.
Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).
Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES
CLIMATE ZONE 3

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 3 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
effective upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.
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Housing Type One: Mobile Homes with Refrigeration Cooling
Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).
Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.

e Storm windows on single pane windows (installed cost of under $3 per square foot).
¢ Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).
e  Water heater wrap (where allowed).

Housing Type Three: Mobile Homes with Evaporative Cooling Only and Fossil Fuel Heating
e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.

¢ Replacement of jalousie windows with dual pane windows (installed cost of under $9 per square foot).
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 4

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 4 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
- effective upgrades.

A computer audit is required if:
e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $7 per square foot).

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating
Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).
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Housing Type Three: Mobile Homes with Evaporative cooling only and Fossil Fuel Heating

o Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 5

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 5 (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost
effective upgrades.

A computer audit is required if: )

o  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (instalied cost of under $11 per square foot).
Shade screens on all sun struck east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only
Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).
Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES
CLIMATE ZONE 6
The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in

Climate Zone 6 (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost
effective upgrades.
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A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

o There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)
Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane, windows (installed cost of under $8 per square foot).
Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only
o Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Replacement of jalousie windows with dual pane windows (installed cost of under $3 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete ail
possible upgrades, those upgrades with the highest SIR must be completed first.

GENERAL WASTE HEAT ITEMS
ALLOWABLE MEASURES WHICH DO NOT REQUIRE A COST EFFECTIVENESS TEST

Domestic Hot Water
o  Adjustment of the hot water temperature to 120 degrees if approved by the client.

e Replacement of existing showerhead, which exceeds a flow rate of 2.5 GPM, with a low-flow replacement
showerhead if approved by the client.
¢  Faucet aerators

Space Heating and Cooling Systems
e Equipment maintenance and tune-up.

e Heating or Cooling System setback thermostat(s) for people with mobility problems or other extenuating
circumstances, which make it difficult for them to manually adjust thermostat set points.

Existing Evaporative Coolers
o  General evaporative cooler tune-ups.

¢ Replacement of a single speed evaporative cooler motor with a listed two-speed motor.

MEASURES THAT CAN BE FUNDED WITH LTHEAP WAP

¢ Replacement Hot Water Tanks: Gas fired tanks shall have R-8.3 minimal sidewall insulation. Electric tanks shall
have R-11 minimal sidewall insulation.
Exterior doors.
Attic ventilation.

Replacement of wall, ceiling, and floor forced air supply registers when existing condition limits functioning of
control louvers.
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BASE LOAD ITEMS
ALLOWABLE MEASURES WHICH DO NOT REQUIRE A COST EFFECTIVENESS TEST

¢ Replacement of incandescent light bulbs, which are on for at least one hour per day, with an ENERGY STAR
qualified compact fluorescent bulbs that emit the same amount of light.
e Refrigerators replacement. All replacements must follow the Refrigerator Replacement Policy.

Window Replacements
o  Replacements must meet the energy star performance criteria (www.energystar.gov)

PRESSURE DIAGNOSTIC PROCEDURE

The pressure diagnostic procedures are to be followed when performing air leakage diagnostics and repair. These
procedures provide crews with immediate feedback on the effectiveness of air sealing work, insure that repairs will
provide long-term energy benefit in a safe manner, and provide essential management information needed to monitor
the cost effectiveness of the air sealing programs.

Pressure Diagnostic Decision Tree
The pressure diagnostic decision tree provides assistance to agency personnel in identifying the minimum level of

pressure testing that needs to be performed to meet the Weatherization Program requirements. The decision tree is
comprised of two levels of housing characteristics and corresponding test requirements. In all cases, air sealing can
only be performed in conjunction with pressure diagnostics.

Level One: Homes with Central Forced Air Heating or Cooling.
e The complete pressure diagnostic process must be followed in all cases on homes with a central forced air heating
or cooling system. (Evaporative cooling is not considered a forced air system in this case.)

Level Two: Homes with No Central Forced Air Heating or Cooling
o The use of pressure diagnostic process is optional in homes that do not have a central forced air heating or cooling
system and that do not contain the characteristics listed below.

e Possible cost effective envelope sealing: Pressure diagnostics must be completed on homes where the
cost of space heating and/or cooling provides possible cost effective envelope sealing opportunities.
¢ Combustion appliance zone testing: The Worst Case Pressure Test must be performed in all zones that

contain a combustion appliance.

Testing Procedure
When performing pressure diagnostic, crews are required to use the following procedures IN SEQUENCE. If atestis

not performed, document must be provided in all cases stating the rational for not following the testing procedure.

1. Initial air leakage and room pressure tests
2. Duct repair

3. Envelope air sealing

4. Room pressure balancing

1. Initial Air Leakage and Room Pressure Tests:

These initial tests will provide reference information on the existing condition of the home. This information will be
used to determine what retrofit measures are to be completed and their effectiveness.

A. Perform a complete energy audit and combustion safety test of the house. No pressure testing or air sealing can
be done until the required combustion safety procedure is completed.

B. Perform Room Pressure Tests (dominant duct leakage test, room pressure test, and combustion appliance zone
[CAZ] test) and record pressures. List combustion appliances located in rooms tested. If a pressure of —3 Pascals
(Pa) or more exists in a CAZ, or the possibility exists that repair work will create a pressure of -3 Pa or
more in a CAZ, corrective action must be completed before or in conjunction with air sealing or duct repair.
Discuss possible corrective action with the client. If client refuses to allow corrective action to be completed, no
air sealing or duct repair can be completed.
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Perform zonal pressures and record the results.

Perform initial Whole House CFM50 Test and record the results.

Perform Pressure Pan Test and record initial pressure difference.

Based on the results of the energy audit, combustion safety tests, and pressure tests, determine the extent of work to
be completed.

2. Duct Repair Procedure:
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Duct repair can only be performed under the supervision of a trained technician.

The Health and Safety Policy must be followed at all times.

Perform duct repair using approved products (see Product Guidelines) and repair techniques (see Duct Repair
Techniques).

After initial duct repair is performed, evaluate if additional duct repair is possible.

Once all attainable duct leakage is repaired, perform post duct repair Whole House CFM50 Test and pressure pan
readings. The difference between the initial Whole House CFMS50 Test and the post duct repair Whole House
CFMS50 Test will provide the CFM reduction in duct leakage.

3. Envelope Air Sealing Procedure:
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All duct repairs must be completed before envelope air sealing.

Envelope air sealing can only be performed under the supervision of a trained technician.

The Health and Safety Policy must be followed at all times.

Perform air sealing with high-quality products. Weatherization products must be permanent and guaranteed for at
least 15 years.

Repeat Whole House CFM50 Test after air sealing work is performed and evaluate if additional air sealing is
possible (see Health and Safety Policy for CFM ventilation requirements).

Once air sealing is completed, perform final Whole House CFM50 Test and record results.

4. Room Pressure Balancing:
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All duct repair and air sealing must be completed before room pressure balancing.

Room pressure balancing can only be performed under the supervision of a trained technician.

The Health and Safety Policy must be followed at all times.

Perform post air sealing room pressure tests (dominant duct leakage test, room pressure test, and worst case test)
and record room pressures.

Review options to remedy pressure imbalances with the client. If pressure balancing is not performed, record
reasons in the work summary.

Repeat room pressure tests after initial pressure balancing measures are installed and evaluate if addition pressure
balancing is needed.

Once pressure balancing is completed, repeat room pressure tests and record results.

Economics

The cost effectiveness of pressure diagnostic and repair is to be based on a comparison of the present value of the
reduced air leakage and the cost (labor and materials) to achieve the reduction. The values in the following tables are
designed to provide general guidance on the present value of air leakage control.

Infiltration
The following table gives the present value of reducing the infiltration rate by 100 CFMS50 for a typical weatherized
home.
Present value of 100 Climate Climate Climate Climate Climate Climate
CFM50 reduction Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

$160 $40 $90 $40 $90 $40
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Duct Leakage
The following table gives the present value of reducing duct leakage by 100 CFM50 for a typical weatherized home.

Present Value | Climate Climate Climate Climate Climate Climate
of 100 CFM Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
reduction

Heating $800 $90 $345 $95 $385 $50
Cooling* $10 $450 $80 $300 $100 $870

*If a home has only evaporative cooling, only the heating values will be realized in duct repair.
COMBUSTION SAFETY PROCEDURES

The Combustion Safety procedure records data on combustion appliances in the house, possible health and safety issues
with these appliances and the actions taken by the Weatherization program. Because combustion appliances can be the
dominant factor in the health and safety of the occupants, it is imperative that the combustion safety procedures are
followed in all cases.

Gas Leaks
All gas appliances and plumbing must be checked for possible leaks. List any problems found.

Indoor Carbon Monoxide levels

Tests must be completed on the amount of Carbon Monoxide, in parts per million (PPM), found in the ambient indoor
air during appliance operation. An initial test must be performed in every space that contains a combustion appliance
and in one supply vent for combustion forced air furnaces. The test must be repeated if an appliance is serviced or
replaced.

Flue Carbon Monoxide levels

Tests must be completed on the amount of Carbon Monoxide, in PPM, found in the undiluted flue gases of combustion
appliances at steady state. An initial test must be performed on every combustion appliance. The test must be repeated
if an appliance is serviced or replaced.

Combustion Air
Combustion air requirements, as prescribed in NFPA 54 or local gas codes, must be met on all homes with combustion
appliances. :

The Kbtu per hr input for heating and water heating equipment must be listed. If Kbtu per hr information is not
available, state this fact and estimate input.

The location of all heating and water heating equipment must be listed.

The source and amount of combustion air for all heating and water heating equipment must be listed. For appliances
that are using an interior space for combustion air, the cubic feet available is determined by the volume (area times
height) of the space. Areas that can be isolated and the flow of air restricted from the combustion appliance are not to
be included.

Heat Exchanger Safety Checks
Tests for possible cracked heat exchanger must be performed on all systems possible.

Draft Test

Test must be completed on the draft, measured in Pascal’s, created in the flue during appliance operation. This test
must be performed on atmospheric (appliances with a draft diverter) appliances. Appliance must draft within one minute
of ignition. Do not drill sealed combustion or power exhaust appliances.

Spillage Test
Test must be performed on atmospheric (appliances with a draft diverter) appliances. Appliance must draft within one

minute of ignition.
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FINAL INSPECTION REQUIREMENTS

A final inspection shall be performed on ail jobs.
The final inspection shall verify that the house characteristics reported are correct.
The inspection shall verify that all cost effective opportunities were completed.

The inspection shall include all measures listed on the Work Performed report to verify installation has been completed
in a safe and effective manor.

The inspection shall include a review of the diagnostic result, both pressure and combustion safety, to verify that all
applicable tests were completed. The inspector should complete diagnostics on a sampling of homes to compare with
reported results.

HVAC EQUIPMENT AND DISTRIBUTION INSTALLATION/REPAIR POLICY

The following policy must be strictly adhered to when installing or repairing HVAC equipment and distribution
systems.

Repair/Replacement
In determining if non-functional equipment will be repaired or replaced, the following factors are to be considered.

o Cost of repair

¢ Incremental cost of replacement

¢ Present value of savings resulting from new equipment
e Projected life of repaired equipment

If the present value of savings resulting from the new equipment is greater then the incremental cost of replacement, the
equipment can be replaced. If the present value of savings resulting from the new equipment is less then the
incremental cost of replacement, the equipment should be repaired.

Replacement of the equipment is also justified if there is a high probability that the repaired equipment will fail again in
the near term. :

Sizing & Installing HVAC Equipment
¢  Minimum HVAC efficiencies:

e AC: 13 SEER
e Heat Pump: 13 SEER and 7.7 HSPF
¢ Combustion furnace: 80% AFUE.
e New mechanical systems shall be sized according to the ACCA Manual J. Room-by-room load calculations using
the ACCA Manual J shall be submitted for each plan to verify sizing.
Airflow across the indoor coil and/or heat exchanger shall conform to the manufacturer’s specifications.
Refrigerant charge shall be installed per the manufacturer’s specifications.
Indoor and outdoor units shall be “matched” according to the ARI Directory.

Evaporative Cooler Installation
1t is strictly prohibited to install a new evaporative cooler on the ductwork of a forced air heating or cooling system.

All existing evaporative coolers must be equipped with a damper system that allows the cooler to be isolated from
forced air ductwork or the conditioned space.

Installation of Forced Air Distribution Systems

e  All new ductwork must be installed according to the Duct Installation/Repair Techniques and Product Guidelines.

e  All duct systems must be pressure tested and the CFM leakage rate cannot exceed 3% of conditioned sqft or 5% of
high speed fan flow of the systems air handler capacity.

¢ Airflow to each room shall match designed airflow calculations from the ACCA Manual J to within +/- 10%.
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Repair of Existing Air Distribution Systems
All ductwork must be repaired according to the Duct Installation/Repair Techniques and Product Guidelines.

Duct Installation/Repair Techniques

A. Flex ducts

o  Seal the start collar to the plenum using mastic reinforced with mesh around the entire circumference.

o Atall connections (triangles, junction boxes, etc.), fasten the inner liner to the start collar using a mechanically
tightened draw band for mechanical strength.

¢  Seal the inner liner using approved mastic reinforced with fiberglass mesh and overlaid with another layer of mastic
sufficient to cover the entire pattern in the mesh.

o  Fasten the outer liner well over the start collar using a mechanically tightened draw band.
Seal all boots to the Sheetrock using mastic or silicone caulk applied at the point where the air barrier (metal or
exterior foil backing) meets the Sheetrock.

B. Duct board

e  Staple all duct board joints with appropriate staples every two inches.

e Apply a layer of mastic; embed reinforcing mesh and overcoat with another layer of mastic sufficiently thick to
hide the pattern in the tape.

e  Allow for proper curing (manufacturer's specifications) before starting the system. This is critical.

e Seal all boots to the Sheetrock at the point where the foil backing meets the Sheetrock.

C. Metal

e  Seal all points where components join together using mastic. Special attention must be given to any area where
tabs provide the method of securing the joint.

Seal all boots to the Sheetrock at the point where the metal meets the Sheetrock.

Join all components with screws or other mechanical fastening devices as required in listings or code.

D. Building Cavities Used as Returns

o Ifthe cavity is lined with Sheetrock, seal all joints with mastic. All gaps over 1/4 inch must be reinforced with
embedded mesh tape.

o Ifthe cavity is lined with duct board with the fiberglass side facing inside, you must create a positive air barrier in
the plenum by covering the fiberglass with a material such as Sheetrock, duct board with the foil facing inside, or
coat the fiberglass with mastic, etc., and seal all remaining joints in the plenum.

e Ifthe cavity is unlined (exposed studs) and it is impossible to line the plenum, seal all joints, holes and penetrations
using mastic applied with a brush attached to a handle or other extension. It may be easier and more effective to
simply create a ducted plenum or chase and avoid the problems associated with using a building cavity to convey
conditioned air.

e It may be necessary to cut a hole in the plenum in order to gain access and seal the interior adequately.

E. Air Handler
o  Seal all penetrations and gaps between materials using mastic or silicone. If the gap is over % inch, reinforce with
fiberglass mesh.

e Seal the areas where the air handler meets the supply/return plenums using mastic reinforced with fiberglass mesh
or other approved methods.

e Seal any panels that will require frequent access by the client (such as the filter area), using a quality temporary
tape (duct tape).

e  The air handler must not have any noticeable leaks.

F. Wall Penetrations

(The most common wall penetration problem is where the opening for the return grille is cut through the wall. In such

an installation, even in a lined plenum, the wall cavity is open into the plenum.)

e Where an un-ducted section of the air distribution system penetrates a wall cavity, the wall cavity must be sealed.

¢ The cavity will first be blocked using a rigid air barrier such as Sheetrock or duct board with the foil facing the
airflow.

e  All seams, cracks, crevices, and openings will then be sealed airtight using approved mastic.
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PRODUCT GUIDELINES

¢ All new ductwork will be a2 minimum of R-6.
Duct sealing materials shall have both excellent cohesive and adhesive qualities.

e  Water-based Latex mastic with at least 50 percent solids reinforced with fiberglass mesh at all duct connections,
joints and seams shall be used. "Hardcast" type mastic with reinforcing mesh is also acceptable.

o The ducts shall be further attached as per manufacturer's specification, using a draw tie, plumbing strap or screws,
as appropriate for a strong mechanical connection. The mechanical connection does not replace air sealing.

¢ Foil tapes, including UL 181 AP-type tapes, when used alone will not be accepted. If tape is used to temporarily
hold a seam, it must be overlaid with a coating of mastic that extends at least one inch (1") past the tape on all
sides, and is thick enough to hide the tape completely.

¢ Do not use materials that are potentially damaging or have harmful effects, such as toxic vapors or carcinogenic
substances that may be harmful to the clients or the installer. Agencies are required to obtain and maintain the
Material Safety Data Sheets (MSDS) for all materials used on the job. Federal law requires this procedure; further
information is available locally from the vendor.

e  Materials must meet all current codes and manufacturer's specifications.
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HEALTH AND SAFETY PLAN

PURPOSE

To establish the policies and procedures under which health and safety concerns are addressed in the Weatherization
Assistance Program (WAP).

GOAL

To ensure energy savings are the result of Weatherization Assistance Program actions while promoting a healthy and
safe environment for clients and WAP workers and contractors.

SCOPE

Energy-related health and safety concerns need to be remedied before, or because of, the installation of
weatherization materials. Therefore, energy-related health and safety hazards associated with weatherization
activities may be remedied or prevented with DOE funds. Measures and their costs must be reasonable and
must not seriously impair the primary energy conservation purpose of the program.

The Health and Safety Procedures are applicable to all activities under the WAP.

A. Grantee Health & Safety

The Arizona Energy Office — WAP field monitors will follow all applicable health and safety rules with respect to the
conduct of their on-site job visits including the use of face masks, hard hats, appropriate footwear, and such other
applicable attire and equipment so as to minimize personal risks.

B. Crew and/or Contractor Health & Safety

Arizona Sub grantees and their contractors will comply with Occupational Safety and Health Administration (OSHA
requirements in all weatherization activities.

S’

The costs for Sub grantees to comply with OSHA requirements (action items & measures that DOE funds and receives
credit for) may be charged under health and safety, tools and equipment, incidental repairs, etc. The cost category
selected will be charged consistently throughout the state (from agency to agency) for the same activity.

Because of the wide range of activities involved in weatherizing a house, ensuring crew health and safety requires a
broad knowledge of the appropriate OSHA requirements. Some of these requirements include, but are not limited to:
respirator protection, techniques for safely lifting heavy objects, electrical equipment safety, ladder safety, and general
worker protection. OSHA standards should be consulted for further details.

Other useful information includes Material Safety Data Sheets (MSDS) that identify potential health risks and describe
the proper use, handling, and storage of a wide variety of materials, including some common weatherization materials.
MSDS also recommend personal protective equipment and address first aid measures.

C. Client Health and Safety

Weatherization services can be provided in a manner that minimizes risk to workers and clients. Although the
Weatherization Assistance Program does not provide all the solutions, awareness of potential hazards is essential to
providing quality services. A list of the more common hazards and DOE's preferred approach to them are discussed in
Section D. Other energy-related hazards should be considered on a case-by-case basis

Grantees and subgrantees are required to take all reasonable precautions against performing work on homes that will

subject workers or clients to health and safety risks. If there is any doubt that weatherization work can be conducted in
a manner that is safe for all parties concerned, the Subgrantee must not proceed further.
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Before beginning work on the residence, Subgrantees will take into consideration the health concerns of each occupant,
the condition of the dwelling, and the possible effect of work to be performed on any particular health or medical
condition of the occupants. When a person's health is fragile and/or the work activities would constitute a health or
safety hazard, the occupants at risk will be required to leave the home during these work activities or the work will be
suspended until such a time as it can be performed appropriately.

D. Potential Hazard Considerations
1. Biologicals

Removal of mold, odors, viruses, bacteria, unsanitary (including raw sewage) conditions, and rotting wood is not a
Weatherization responsibility; however, Subgrantees frequently encounter these conditions. DOE funds may be used if
these conditions must be remedied to allow effective weatherization work and/or to assure the immediate or future
health of workers and clients. The Arizona Energy Office — WAP requires that its Subgrantees seek prior approval to
proceed before attempting to weatherize such dwellings with Biological problems.

Arizona Subgrantees will exercise caution when selecting air tightness limits for dwellings with these problems. Since
these conditions are often related to moisture, Arizona subgrantees may use DOE health & safety funding to acquire
moisture detection instruments. Subgrantees should incorporate moisture detection into their initial energy audits. If
necessary, weatherization services may need to be delayed until moisture problems can be corrected by other funding
sources.

2. Combustion Appliances and Combustion Gases
The following policy must be strictly adhered to when completing Weatherization work. If any house fails these
program safety standards and the problem cannot be remedied, the homeowner must be notified in writing and a copy

placed in the client's file.

N Perform air sealing and duct repair only in conjunction with pressure diagnostics to ensure that sufficient
ventilation and draft rates are maintained in the home.

. A UL listed carbon monoxide detector (Underwriters Laboratories 2034-98) shall be installed in all structures
with an attached garage or a combustion appliance located in the conditioned space.

. Research and follow the local health and safety codes and standards dealing with residential ventilation
requirements for occupants and combustion equipment.

. No air sealing (including duct repair) should be done if there is a high pollution source, such as a non-vent
combustion heater, that can't be removed.

. No air sealing (including duct repair) should be done if there are existing health and safety problems in the
home.
. No air sealing (including duct repair) should be done if there is Carbon Monoxide (CO) present in the flue

gases higher than 100 PPM.

. No air sealing (including duct repair) should be done if there is a possible gas leak.
. No air sealing (including duct repair) should be done if CO is greater than 9 PPM in the living space.
. If CFM50 is less than 1500 CFM for the home or 300 CFM per person (whichever is greater), the homeowner

must be advised of the tightness of the home. Any further air sealing (including duct repair) may require that
an active ventilation strategy be employed.

. Under normal operating conditions, an air handler cannot create room pressures with a magnitude of - 3.0
Pascals, or greater with reference to outside, anywhere in a combustion appliance zone.

. Corrective action must be completed before or in conjunction with air sealing (including duct repair) if a
negative pressure of 3 pascals or greater exists or is produced by repair work in a combustion appliance zone.
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. Flame change is an indication of a cracked heat exchanger - no air sealing (including duct repair) should be
done until the problem is fixed.

. If spillage of flue gases occurs for more than one minute - no air sealing (including duct repair) should be done
until the problem is fixed.

. If draft is low, it must be fixed before air sealing (including duct repair) is completed.

Minimum draft pressures required as follows:
Outside temperature below 20° F, -5.0 pascals draft
Outside temperature 20° to 40° F, -4.0 pascals draft
Outside temperature 40° F to 60° F, -3.0 pascals draft
Outside temperature 60° F to 80° F, -2.0 pascals draft
Outside temperature above 80° F, -1.0 pascals draft

IF THE CONDITIONS DESCRIBED BELOW CONCERNING COMBUSTION AIR ARE NOT MET, NO AIR
SEALING (INCLUDING DUCT REPAIR) SHOULD BE DONE:

. In homes of ordinary tightness insofar as infiltration is concerned, all or a portion of the air for fuel-burning
appliances may be obtained from infiltration when the requirements for 50 cubic feet per 1000 Btuw/hr input is
met. Two openings are required and one shall be within 12 inches of the bottom of the space containing the
combustion equipment. Openings shall allow space to communicate with the rest of the house. A minimum
free area of one square inch per 1000 Btu per hour (or 100 square inches, which ever is greater) of the total
input rating of all gas utilization equipment in the space, shall be provided.

. In all cases where combustion air is from inside the home, the homeowner must be made aware of this and sign
the Health and Safety Waiver before any air sealing or duct repair is completed.
(Note: If this method is used, special attention must be given to zonal and draft pressures. In buildings of
unusually tight construction, combustion air shall be obtained from outside.)

. In homes that receive combustion air from outside the conditioned space, two openings are required. One shall
be within 12 inches of the top and one within 12 inches of the bottom of the space containing the combustion
equipment. The openings shall communicate directly, or by ducts, with the outdoors or spaces (crawl or attic)
that communicate with the outdoors.

. The following guidelines must be met when determining the minimum free area for combustion air openings:

. Openings directly communicating with the outdoors shall provide one square inch per 4000 Btu per
hour of the total input of all gas utilization equipment in the space.

d Openings communicating to outdoors with vertical ducts shall provide one square inch per 4000 Btu
per hour of the total input of all gas utilization equipment in the space.

o Opening communicating to outdoors with horizontal ducts shall provide one square inch per 2000 Btu
per hour of the total input of all gas utilization equipment in the space.

(NOTE: If the free area is not known because of louvers or screens, double the required opening size. IF THESE
NFPA 54 NATIONAL FUEL GAS CODE REQUIREMENTS ON COMBUSTION AIR ARE NOT MET, THEN
NO AIR SEALING (INCLUDING DUCT REPAIR) SHOULD BE DONE UNTIL THESE CONDITIONS ARE MET.)

3. Fire Hazards

Combustion appliances and their associated venting systems can also present potential fire hazards. Subgrantees that
accept clients with wood stoves and fireplaces will have procedures to identify potentially dangerous creosote build-up
in chimneys and wood stove flues.

It is the Subgrantee’s responsibility to ensure that any work on wood stoves and fireplaces conforms with applicable
codes in jurisdictions where the work is being performed.
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4. Existing Occupant Health Problems
Subgrantees will be sensitive to client health problems that might be exacerbated by weatherization activities.

Subgrantees will establish procedures to identify pre-existing client conditions (e.g., allergies) and address such
problems when they are found. Those procedures should address the manner in which such problems will be identified
and the steps to be taken to ensure that weatherization work will not worsen these problems.

5. Indoor Air Quality (IAQ)
a. Asbestos
General asbestos removal is not approved as a DOE WAP health and safety weatherization cost.

Major asbestos problems should be referred to the Arizona Department of Environmental Quality or to the
Environmental Protection Agency (EPA).

Where local agencies work on large heating and distribution systems, including related piping, asbestos removal may be
necessary. Removal is allowed to the extent that energy savings resulting from the measure will provide a cost-effective
savings-to-investment ratio. This would normally be true with work done on large, multifamily heating systems.

Where permitted by code or EPA regulations, less costly measures that fall short of asbestos removal, such as
encapsulation, may be used. Removal and replacement of asbestos siding for purposes of wall cavity insulation is
permissible if allowed by state and local codes.

b. Radon

Where there is a previously identified radon problem, work that would exacerbate this problem should be limited.
Radon abatement is not an allowable activity under the Weatherization program. However, those costs associated with
taking precautions in a dwelling known to have radon problems are allowable weatherization expenditures. These costs
are allowable if an energy audit indicates that weatherization techniques would help in radon remediation. While
Subgrantees should establish sound radon-related strategies, major radon problems should be referred to the appropriate
local environmental organization or agency for mitigation or abatement.

¢. Formaldehyde and Volatile Organic Compounds (VOCs)

Formaldehyde vapors may be slowly released by some new carpets, wafer-board,
plywood, etc. Some household cleaning agents also emits VOCs.
Caution should be taken when selecting air tightness limits in dwellings with VOC problems.

6. Lead Paint

In May 2001, the Weatherization Assistance Program (WAP) issued Program Notice 01-10, Weatherization
Activities and Federal Lead-Based Paint Regulations. This document and its attachments lay out the
requirements for Arizona’s sub-grantees and their contractors to follow when working in homes with lead-based
paint.

Lead-based paint dust and other residues are hazards that Weatherization workers are likely to encounter in older
homes. HUD estimates that four million homes have significant lead-based paint hazards. Furthermore, some
Weatherization work (working with older wood sash windows) may directly disturb lead-based paint, possibly creating
hazardous conditions. Arizona’s WAP policy is that Weatherization workers must be aware of the hazard and conduct
Weatherization activities in a safe work manner to avoid contaminating homes with lead-based paint dust and debris,
and to avoid exposing the occupants, themselves and their families to this hazard. The protocols used to safe guard
people from lead-based paint hazards are called Lead Safe Weatherization (LSW).
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ARIZONA’S LEAD SAFE WEATHERIZATION PROTOCOLS

LSW is a set of protocols to be used when disturbing surfaces that may have lead-based paint, that will reduce and
control the amount of lead dust and paint chips that are generated. Arizona has adopted the protocols developed by the
Montana State University. These protocols are attached or the curriculum is available for review on the WAPTAC
website www.waptac.org.

When is LSW necessary.

Local sub-grantees will use the following set of criteria for determining when LSW would be performed:

The dwelling was constructed pre-1978, and

The dwelling has not been determined to be lead-based paint free, and

Either, the amount of disturbed lead-based painted surface exceeds two square feet per room of interior
surface, twenty square feet of exterior surface, or 10 percent of a small component type, e.g., window; or the
amount of lead-based paint dust that will be generated by the Weatherization work exceeds the OSHA-defined
airborne levels for lead.

Testing for lead-based paint and lead-based paint residues.

Testing for lead-based paint is not an allowable weatherization expense except, when it is related to the installation of
energy efficiency measures. These expenditures must be within the limits set by the state in its Weatherization health
and safety plan.

In pre-1978 houses where the presence or absence of lead-based paint has not been determined, testing for lead-based
paint could be worthwhile as an economy step. If the anticipated weatherization/energy efficiency work involves
disturbing more than a small amount of painted surfaces, then ruling out the presence of lead in the paint would save
extra time and costs associated with doing LSW practices. Testing in a home for lead in a painted surface, when it is
done, is limited to only those surfaces that will be disturbed.

The following considerations are offered as a guide to determining whether testing is worth the time and
money oi a case-by-case basis:

. Houses (including mobile homes, and apartments) built from 1978 on may be assumed to be free of
lead-based paint, without testing.

. In houses (including mobile homes, and apartments) built prior to 1930, it is logical to simply assume
the presence of lead-based paint and save the cost of testing. '

. In homes built between 1930 and 1978, testing may not be warranted if the amount of paint to be

disturbed is small, since it may be cheaper to perform LSW for a small area than to incur the expense
of testing. However, where the amount of paint to be disturbed is relatively large, it may be worth the
cost of testing, since a negative result would mean that the crews could dispense with having to
perform the LSW protocols.

Routine testing of every house for lead paint levels before the start of work (testing of painted surfaces to
be disturbed and/or risk assessment) and at the end (clearance testing) is a standard practice associated
with lead paint hazard control or abatement work and is not an allowable use of DOE Weatherization
funds, except as required when weatherization work is being done on HUD homes or with HUD funds.

If a sub-grantee establishes a regimen of routine risk assessment and clearance testing for all cases
where the presence of lead paint is a possibility, the sub-grantee must use other sources of funding to
implement such a policy.

NOTE: HUD’s guidance to its properties has been to test all properties for the presence of lead-based
paint; so, the HUD program housing in your area may already have been tested for lead-based paint.

About Clearance Testing - Clearance testing (as required by the HUD Rule) is not a requirement for
Weatherization work per se. As such, clearance testing is not an allowable expenditure of DOE funds.
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However, under some circumstances, clearance testing may be required if you are doing Weatherization work
in HUD program housing or you are using HUD funds. In these instances, your first course of action should be
to ask the HUD program to fund the additional cost for LSW and clearance testing. If no HUD funds are
available, DOE funds may be used for clearance testing since it is a requirement in this instance.

Arizona subgrantees must seek prior approval in every instance before DOE WAP funds will be approved for clearance
testing in allowable special situations involving HUD housing.

Deferrals

Arizona’s WAP sub-grantees will follow the lead-based paint “deferral policy” to determine when it is prudent to defer
certain Weatherization work in homes that have either tested positive or are assumed to have lead-based painted
surfaces.

. First, the subgrantee should assess the following factors:

1) Isthe subgrantee prepared to work with lead-based paint? (i.e., have workers received training in LSW work
practices - is the necessary equipment, such as HEPA vacuum cleaners, available; and does the agency’s
liability insurance cover work with lead-based paint);

2) What is the condition of the painted surfaces in the house that might be specifically disturbed in the course of
an allowable weatherization measure? (i.e., are they seriously deteriorated);

3) What is the extent to which the specific energy efficiency measures determined by the audit will disturb
painted surfaces? (i.e., will the disturbance likely generate dust in excess of OSHA minimums); and,

4) Will the cost of doing LSW work represent a large portion of the total cost, such as to exceed the amount
allowed by the state’s health and safety plan (which could be the case if large amounts of lead-based paint
surfaces will be disturbed)?

. Second, the grantee should determine, based on consideration of the above factors, whether to:

1) proceed with ail the weatherization work, following LSW work practices; or
2) Do some of the weatherization tasks, defer others; or
3) Defer all the weatherization work

Deferral would mean postponing the work either until the Weatherization agency is prepared to
work with lead-based paint, or until another funding source has been identified that can finance
corrections to the problem LPB area that weatherization can be safely performed.

In cases where extensive LSW would be necessary, agencies are encouraged to arrange with other
organizations, which are funded to do lead-based paint hazard control, to perform some of the
more costly activities, such as risk assessment or clearance testing.

In areas where there are no organizations performing such work, Weatherization agencies may
choose to develop their capabilities (purchase of equipment and advanced training for subgrantee
crews) for lead-based paint hazard control work, but they may not use DOE Weatherization funds
for this purpose. In such a home, regular Weatherization work that does not disturb painted
surfaces can be done.

Funding of lead safe weatherization

Whereas DOE funds may be used to pay for Weatherization activities that disturb lead-based painted surfaces while
installing energy efficiency measures or for case-by-case testing, the funds may not otherwise be used for abatement,
stabilization or control of lead-based paint hazards, or routine entrance and clearance testing.

However, U. S. Department of Housing and Urban Development (HUD) funds such as Community Development Block
Grant (CDBG), lead hazard control programs and HOME Repair and Rehabilitation Program funds may be used to do
this work. Also, U. S. Department of Health and Human Services’ (HHS) Low-Income Home Energy Assistance
Program (LIHEAP), may be used for certain expenses related to Lead Safe Weatherization.
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Specifically, for DOE funding, agencies should budget LSW costs under health and safety as a separate cost category,
excluded from the calculation of average cost per home. Lead Safe Weatherization costs include labor, material,
insurance, training, and equipment.

Liability issues

Unless an agency has specifically purchased additional insurance to cover pollution occurrences, they probably do not
have sufficient insurance for their work as required by the WAP’s Program Year 2002 Annual Guidance,

Weatherization Program Notice 02-1. It is likely that their general liability insurance has a pollution occurrence
exclusion.

All Arizona Sub-grantees must have liability insurance that covers work in a home with lead-based paint before any
LSW work is implemented. This liability insurance does not and should not cover lead abatement projects.

Abatement projects are extensive projects designed to permanently eliminate the lead-based paint hazard. Only work
that HUD refers to as “interim controls” must be covered. It is important to use this policy to demonstrate to the insurer
the limited nature of the paint disturbance and the precautions being taken to avoid liability. The cost of such insurance
is an allowable DOE expense, and we urge agencies to seek ways to obtain the coverage at reasonable rates.

For insurance shopping purposes, there are features about Weatherization work that local agencies should use in
making the case for the lower risk associated with the nature of Weatherization work, especially when compared to
lead-based paint abatement and lead hazard control work:

¢  Weatherization is different from lead hazard control work and involves lesser levels of work associated with
painted surfaces. In fact, the disturbance of painted surfaces, by comparison, is minimal and when it happens,
is incidental to the purpose of the work - the installation of energy conserving measures.

¢ In addition, not all weatherization work involves disturbing painted surfaces and some homes are lead free, and
so the risk basis for insurance rates - unlike insurance for lead hazard control work - should not be based on
one hundred percent operations in a lead paint environment for every home weatherized.

DOE is involved with EPA and HUD in continuing discussions with the insurance industry about ways to quali
7 e §

Weatherization agencies for more favorable rates. We also welcome suggestions from state and local agencies with
experience in obtaining reasonable rates for this kind of work, which we will share with the Arizona subgrantees.

Training

Arizona’s WAP requires that when disturbance of painted surfaces is significant, Weatherization workers will use LSW
practices.

Arizona’s WAP will provide or recognize prior participation in the following training opportunities to sub-grantee as
required, taking into consideration each subgrantees mix of action items and allowable measures:

. LSW workshops provided by trainers who are certified in The HUD Lead Safe Work Practices.
. Peer-to-Peer training.
Individual agency training on an as needed basis.
All training will utilize the Lead Safe Weatherization curriculum developed by Montana State University.
7. Building Structure
Building rehabilitation is beyond the scope of the Weatherization Assistance Program; however, Arizona Subgrantees
frequently encounter homes in poor structural condition. Dwellings whose structural integrity is in question should be

referred to the Arizona Department of Housing.

Weatherization services may need to be delayed until the dwelling can be made safe for crews and occupants (see
Deferral Standards).
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Incidental repairs necessary for the effective performance or preservation of weatherization materials are allowed if the
cost of the weatherization material and incidental repair are cost justified by the audit. Examples of these limited
repairs include sealing minor roof leaks to preserve new attic insulation and repairing water-damaged flooring as part of
replacing a water heater.

8. Electrical Issues

The two primary energy-related health and safety electrical concerns are 1) insulating
homes that contain knob-and-tube wiring and 2) identifying overloaded electrical circuits.

Older electric wiring, primarily knob-and-tube wiring, located in a wall cavity or exposed on an attic floor was
originally intended by code to have free air movement for that would cool the wire when carrying an electric current.
Laboratory tests have shown that retrofitting thermal insulation around electric wiring can cause it to overheat, resulting
in a fire hazard.

Arizona program policy requires that Subgrantees ensure that insulation around knob-and-tube wiring conforms with
applicable codes in jurisdictions where the work is being performed.

Serious electrical hazards exist when gross overloads are present. Should auditors and crews find such existing
problems, they must notify the owner verbally and in writing by the Subgrantee WAP program manager.

Weatherization measures that involve the installation of new equipment such as air conditioners, heat pumps, or electric
water heaters can exacerbate previously marginal overload problems to hazardous levels. The problem must also be
noted in the client file. To the extent that these problems prevent adequate weatherization, the agency should consider
repairing them on a case-by-case basis.

9. Refrigerant Issues

The replacement of air conditioners requires Subgrantees to ensured that the requirements of the Clean Air Act 1990,
section 608, as amended by 40 CFR 82, 5/14/93, be enforced. The appliance vendor, de-manufacturing center, or other
entity recovering the refrigerant must possess EPA-approved section 608 type I or universal certification. Subgratnees
must ensure they have appropriate protocols in place that comply with all standards relating to the disposal of the
existing appliances.

10. Other Code Compliance Issues

It is the Subgrantee’s responsibility to ensure that weatherization-related work conforms with applicable codes in
Jjurisdictions where the work is being performed.

E. Deferral Standards

The decision to defer work in a dwelling is difficult, but necessary, in some cases. This does not mean that assistance
will never be available, but that work must be postponed until the problems can be resolved and/or alternative sources
of help are found. Note that subgrantees, including crews and contractors, are expected to pursue reasonable options on
behalf of the client, including referrals, and to use good judgment in dealing with difficult situations.

Subgrantees will develop guidelines and a standardized form for such situations. The form will include the client's name
and address, dates of the audit/assessment and when the client was informed, a clear description of the problem,
conditions under which weatherization could continue, the responsibility of all parties involved, and the client(s)
signature(s) indicating that they understand and have been informed of their rights and options.

Deferral conditions may include:

¢ The client has known health conditions that prohibit the installation of insulation and other weatherization
materials.

¢ The building structure or its mechanical systems, including electrical and plumbing, are in such a state of
disrepair that failure is imminent and the conditions cannot be resolved cost-effectively.
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e The house has sewage or other sanitary problems that would further endanger the client and weatherization
installers if weatherization work were performed.

e The house has been condemned or electrical, heating, plumbing, or other equipment has been "red tagged” by
local or state building officials or utilities.

e  Moisture problems are so severe they cannot be resolved under existing health and safety measures and with
minor repairs.

¢ Dangerous conditions exist due to high carbon monoxide levels in combustion appliances, and cannot be
resolved under existing health and safety measures.

e The client is uncooperative, abusive, or threatening to the crew, subcontractors, auditors, inspectors, or others
who must work on or visit the house.

e The extent and condition of lead-based paint in the house would potentially create further health and safety
hazards.

e In the judgment of the energy auditor, any condition exists which may endanger the health and/or safety of the
work crew or subcontractor, the work should not proceed until the condition is corrected.

REFRIGERATOR REPLACEMENT POLICY

The following criterion apply to replacement refrigerators:
ELIGIBILITY FOR REPLACEMENT

Weatherization Program Notice 00-5 lists the types of refrigerators that may be installed with U.S. Department of
Energy (DOE) funds. Refrigerators and refrigerator-freezers with manual, automatic, or partial automatic defrost are
eligible. Units must comply with UL-250 and with energy efficiency standards established in the National Appliance
Energy Conservation Act of 1987 that are periodically updated. New replacement units may not have through-the-door
ice or water service since this feature increases energy use.

To qualify for replacement, the refrigerator replacement unit must result in a savings-to-investment ratio (SIR) of 1.0 or
greater.

To determine the SIR, one of the following methods must be used to determine the energy use of the existing unit:
e  Refrigerator replacement analysis tools that utilize the Association of Home Appliance Manufacturers or other
approved refrigerator databases.
e  Meter electric usage of the existing unit utilizing an approved meter. A list of approved meters is available
from the Arizona Energy Office.

METERING REQUIREMENTS

e  Meter at least 10% of units replaced — It is not required to meter every existing refrigerator that is replaced.
Initially, as the program gains experience, DOE will require metering on at least 10% of the units replaced. Units
that cannot be located in the Association of Home Appliance Manufacturers, or other refrigerator databases, may
make up all or most of the 10% requirement.

e  Meter at least 2 hours — The minimum metering duration required to obtain results accurate enough to make a
reliable replacement decision has been debated for several years. DOE believes a two-hour minimum metering
duration is an appropriate compromise.

MATERIALS

o  New refrigerators shall:
o Not exceed the size as the replaced unit.
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o Not exceed 18 cubic feet in size.
o Have a minimum 1-year warranty.

INSTALLATION

¢  The electrical outlet shall:
o Provide the voltage specified on the ID plate of the new refrigerator.
Be properly grounded and/or protected with a properly functioning GFIC device.
Be located within reach of the refrigerator without the use of an extension cord.
Be in good condition with nothing visibly wrong (e.g., not cracked or broken, and no spark, smoke, or
burn marks, etc.).
o Meet refrigerator manufacturer’s specifications for space and clearances.

00O

e  The contractor shall:
o Deliver and install the new refrigerator.

o Level the unit to ensure proper operation.
o Ensure that door hinges are on the appropriate side.
o Instruct the customer on refrigerator operation.
o Deliver warranties and operating manuals to the customer.
o Set temperature controls appropriately.
DISPOSAL

e  The contractor shall:

o Take unit out of service. Make sure the existing refrigerator, removed from the house, does not find its
way back onto the electric grid.

o Dispose of unit in an environmentally responsible manner. All refrigerators replaced must be properly
disposed of according to the environmental standards in the Clean Air Act of 1990, section 608, as
amended by Final Rule 40 CFR 82, May 14, 1993.

o Take unit to a de-manufacturing facility or incorporate disposal requirements in vendor contract.

o Remove all packing materials from the customer’s premises.

REPORTING
e  The sub-grantee shall record the following information for both the existing and replacement refrigerators on the
Household Reporting Form:
o Manufacturer (for years available).
o Brand.
o Year of manufacture.
o Model number.
o Type (e.g., side-by-side, top freezer).
o Database estimated kWh/yr.

e  On metered units, the sub-grantee shall provide an estimated annual kWh usage and the duration of metered data.
e Provide saving to Investment Ratio for the replacement refrigerator.

WAIVERS
There may be cases were it is the best interest of the client that a refrigerator be installed that does not meet the

requirements of the Weatherization Assistance Program Refrigerator Replacement Policy. In these cases, the
Weatherization Assistance Program Waiver Process must be followed.
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Appendix 2: 150 House Study by AEO

* Present Value Analysis
SWG Low-Income Weatherization Program
July 1, 1999 to June 31, 2000

The total amount of Southwest Gas Low Income funds spend in the fiscal 99/00 program year was
$166,218.58 (WACOG June report still not in). $123,295 was spent of measures that are included in the
analysis. $42,923 was spent on health and safety and other repairs. $22,069 was spent on administration.
Total present value for funds spent was $536,422. Saving to investment ration for Southwest Gas (SWG)
funds spent on measures is 3.22.

Below is a summary of how these figures were derived.

Average cost per measure:

The Southwest Gas Low-Income funds are used in conjunction with a number of other funding sources. This
results in multiple funding sources being used in a high percentage of installed measures. This requires that
an average costs per unit to complete a weatherization measure be determined, allowing these values to be
applied to the (SWG) funds spent on each measure. The following is a list of these average program costs
for measures that used SWG funds.

Duct repair:
Air Conditioned homes: 0.83 CFMS50 per dollar.
Evaporative cooling: 2 CFMS50 per dollar.

Infiltration (air sealing and pressure balancing):

Air Conditioned homes: 1.5 CFMS50 per dollar.

Evaporative cooling: 3.6 CFM50 per dollar.

Pressure balancing: Approximately 3 Pascals average per home.

Attic insulation:
Air Conditioned homes: Average existing insulation level of R-7, increasing to R-30 for $.30 per square foot.
Evaporative cooling: Average existing insulation level of R-2, increasing to R-19 for $.25 per square foot.

Shade screens:
$3 per square foot

HVAC equipment replacement:
AC/heating: 11.5 SEER AC and an 80% AFUE gas furnace (gas pack) average cost of $2400.
Heating only: 80% AFUE gas furnace average cost of $1300.

Present value analysis

The next step was to determine present value for each of the measures listed above. The present value
analysis presented used a discount rate of 3.7%. Life of measure used in present value analysis is listed with
each measure.

Duct sealing: The following values were derived by utilizing the results from the APS study on duct
leakage performed by Proctor Engineering. The saving values used are very conservative and could be as
much as two times the value listed because of the interaction between duct leakage, house pressures,
infiltration and system efficiency. Measure life of 20 years
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Climate zone AC/Forced air heating Evap cooling/Forced air
heating

II (Phoenix) $5.15 per CFMS50 reduction $.65 per CFM50 reduction

III (Prescott) $3.3 per CFMS50 reduction $2.50 per CFM 50 reduction

IV (Tucson) $3.70 per CFM50 reduction $.70 per CFMS50 reduction

VI (Yuma) $9.00 per CFMS50 reduction $.35 per CFM50 reduction

Infiltration: The following values were derived using REM/design Software. Measure life of 20 years

Climate zone AC/Forced air heating Evap/Forced air heating
II (Phoenix) $.29 per CFMS50 reduction $.22 per CFMS50 reduction
III (Prescott) $.59 per CFM50 reduction $.59 per CFM 50 reduction
IV (Tucson) $.26 per CFMS50 reduction $.23 per CFMS50 reduction
VI (Yuma) $.50 per CFMS0 reduction $.14 per CFM50 reduction

Attic Insulation: The following values were derived using REM/design Software. Measure life of 20 years

Climate zone AC/Forced air heating Evap/Forced air heating
R-7 to R-30 R-2 to R-19

11 (Phoenix) $1.02 per square foot $.23 per square foot

III (Prescott) None completed $.70per square foot

IV (Tucson) $.85 per square foot $.23 per square foot

VI (Yuma) $.98 per square foot $.20 per square foot

Shade Screens (AC only): The following values were derived using the REM/Design software. Measure
life of 7 years

Climate zone Shade Screens

11 (Phoenix) $13 per square foot
HI (Prescott) None completed
IV (Tucson) None completed
VI (Yuma) None completed

HVAC Equipment Replacement: The following values were derived using the REM/Design software.
Measure life of 15 years

Climate zone 11.5 SEER 80% AFUE
80% AFUE

IT (Phoenix) $7685 $745

I (Prescott) None completed None completed

IV (Tucson) None completed $827

VI (Yuma) None completed None completed

Dollars per measure spent

By determining the total dollars spent per measure and applying it to the average cost of measure and present
value amount, an estimate of the total present value for the SWG low-income program can be determined.
To achieve this, the total dollar amount of SWG funds spent per measure is multiplies by the average cost to
determine the total amount of the measures completed with SWG funds. The total amount of measure
completed is multiplied by the unit present value of the measure to estimate the present value for each
measure. *note, infiltration saving for pressure relief not included.
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Climate zone II:
Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure
Duct repair/AC $24,618 | .83 CFM50 20,433 $5.15 $105,230
CFM50

Duct repair/Evap $24,326 | 2 CFM50 48,652 $.65 $31,624
CFM50

Infiltration/AC $3,682 1.5 CFM50 5,523 CFM50 | $.28 $1,602

Infiltration/Evap $10,936 | 3.6 CFM50 39,370 $.22 $8.,661
CFMS50

Attic insulation/AC | $10,949 | 3.3 sq. ft. 36,132sq. ft. | $1.02 $36,854

Attic $8,090 4 sq. ft. 32,360 sq. ft. | $.23 $7,443

insulation/Evap
Shade screens $1,950 .333 per sq. ft. 649 sq. ft. $13 $8,437
AC/Heating $14,682 | .00041 6 $7,685 $46,110
systems ($2,400 per
system)

Heating systems $7,667 .00077 5.9 $745 $4,396
($1,300 per
system)

Totals $106,900 $250,357

Climate zone III:

Measure Dollars | Units completed | Total units Present Present
spent on | per doiiar completed value per | value for
measure unit measure

Duct repair/AC None

Duct repair/Evap $586 | 2 CFM50 1,172 CFM50 | $2.50 $2,930

Infiltration/AC None

Infiltration/Evap None

Attic insulation/AC | None

Attic $302 4 sq. ft. 1,208 sq. ft. $.70 $846

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems None

Totals $888 $3,776
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Climate zone IV:

Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure

Duct repair/AC $63 .83 CFM50 52 CFM50 $3.70 $192

Duct repair/Evap $6,611 2 CFM50 13,222 $.70 $9,255

CFM50

Infiltration/AC None

Infiltration/Evap $278 3.6 CFM50 1001CFM50 | $.23 $230

Attic insulation/AC | $100 3.3 sq. ft. 330 sq. ft. $.85 $281

Attic $2,990 |4sq.ft. 11,996 sq. ft. | $.23 $2,759

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems $3,475 | .00077 2.6 $827 $2,150

($1,300 per
system)

Totals $13,517 $14,867

Climate zone VI:

Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure

Duct repair/AC $104 .83 CFM50 86 CFM50 $9.00 $774

Duct repair/Evap None

Infiltration/AC $1,444 1.5 CFM50 2166 CFM50 | $.50 $1,083

Infiltration/Evap None

Attic insulation/AC | $442 3.3 sq. ft. 1,459sq. ft. $.98 $1,430

Attic None

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems None

Totals $1,990 $3,287

House of Refuge East

$20,000 of SWG funds were transferred from the Tucson Urban League to the city of Mesa for the House of
Refuge East project. This project was analyzed individually because of the specific information available for
the project. A total of 86 homes were completed. The homes have AC and gas forced air furnaces. Duct
repair, shade screen and pre-set thermostats were installed.

Present Value Analysis:

Duct repair: Duct leakage reduction was measured at between 150 CFM50 and 200 CFM50 per home. For
the analysis, 150CFM50 reduction was used as an average per home.

86 homes X 150 CFMS50 = 12,900 CFM50 total duct leakage reduction for the project.

12,900 X $5.15 present value per CFM50 = $66,435 present value for duct repair.
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Shade screens: Shade screens were added to all homes where needed. A total of 3,300 sq, ft. of screens were
install for $10,000.
3,300 X $13 present value per sq. ft. of screen = $42,900 present value for shade screens.

Thermostats: All homes were equipped with a pre-set, non-adjustable thermostat at a total cost of $4,900.
The set points of existing thermostats were recorded during this project with majority set below 75°. The
new thermostats are pre-set at 68° for heating and 78° for cooling. For this analysis, original set points of
70° for heating and 76° for cooling was used.

Present value (10 year life) per home for a set back of 2° for heating and cooling equals $1,800.

86 X $1,800 = $154,800 present value of pre-set thermostats.

The total present value for the House of Refuge East project is $264,135.

Total Present Value

Climate zone II $250,357
Climate zone II1 $3,776
Climate zone IV $14,867
Climate zone VI $3,287
House of Refuge $264.135
Total $536,422
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TERMS

CFM50: CFM50 is the airflow (in cubic feet per minute) from the Blower Door fan needed to create a
change in building pressure of 50 Pascals (0.2 inches of water column). A 50 Pascal pressure is roughly
equivalent to the pressure generated by a 20 mph wind blowing on the building from all directions. CFM50 is
the most commonly used measure of building airtightness and gives a quick indication of the total air leakage
in the building envelope.

CFM50 reduction: The reduction in the measured CFM50 airflow from a Blower Door test resulting from
the completion of house or duct air sealing.

REM/Design Software: This user- friendly, yet sophisticated, software calculates heating, cooling, domestic
hot water, lighting and appliance loads, consumption, and costs based on a description of the home's design
and construction features as well as local climate and energy cost data. Additionally, REM/Design™ is
DOE-approved for Weatherization Assistance Programs in all states.
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Appendix 3 — Benefit Cost Calculations

WAP Rules and Calculations for AEO (Zone il Evap - Zone IV Heating System)

Measure Dollars spent on{ Units completed per Total units Present value | Present value
measure dollar completed per unit for measure
Duct repair/AC 363 .83 CFMS50 52 CFM50 $3.70 $192
Duct repair/Evap $6,611 2 CEMS0 13,222 CFM50 $0.70 $9,255
Infiltration/AC None
Infiltration/Evap $278 3.6 CFM50 1001CFMS50 $0.23 $230
Attic insulation/AC $100 3.3 sq. fi. 330 sq. fi. $0.85 $281
Attic insulation/Evap $2,990 4 sq. ft. 11,996 sq. ft. $0.23 $2,759
Shade screens None
AC/Heating systems None
Heating systems - With absence of] $3,475 0.00077 2.6 $2,481 $6,451

AFEQ Data for Prescott, used Zone

~($1,300 per system)

UNSG
ESTIMATE OF ADDITIONAL kWH SAVINGS kWh kW Life
Reduction Reduction
CFL Replacements Three (3) 60 watt incandescent to three (3) 15 watt CFL w/15 watt lamp (4 hours/day) 197 0.14 7
Refrigerator Replacements | agmiral 1979 19 cf Single Door (1860 KWH/YT for Year 1-7) or 2004 Baseline unit (478 KWH/YT for Year 8-13)
Replaced by 18 cf Single Door Energy Star (407 kWh/Yr) 1250 0.14 13
SUMMARY OF ESTIMATED SAVINGS FOR UNSG
Measure Future Value % of Customers Fuel Savings (E § Avg. Therm Therm kWh Savings/| Non- Coincident
Receiving Measure or G) Cost or kWh | Savings/Year Year Coincident kW
Cost kW Savings/Year
Savings/Year
Duct repair/Evap ($34) 100% G $1.40 24
Infiltration/Evap
Attic insulation/AC
Attic insulation/Evap ($30) 100% G $1.40 22
AC/Heating systems

Heating systems - See note above ($4,298) 10% G $1.40 307
Install three 15 Watt CFL 100% E $0.09 197 0.135 0.014
Refrigerator Replacement 5% E $0.09 62 0.007 0.007
Totals 353 260 0.14 0.02
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Residential New Construction Program

Builder and sub-contractor education and training;

Educational and promotional materials for builders and new home buyers; and
Builder incentives for meeting Energy Star Homes® performance standards, as shown
in Table 1.

Table 1: Energy Smart Homes Program Prescriptive Incentives

Meets ESH and Energy Star Homes® performance standards
including testing and inspection protocol. $400 per home

Delivery Strategy and Administration

The Energy Smart Homes Program will be implemented by employing the services of a qualified
implementation contractor (IC) sought through a competitive bidding process. The IC will
provide program administration, marketing, planning, coordination of builder and contractor
training and consumer education activities.

Key industry relationships will include: (1) EPA/DOE Energy Star Homes® for program
branding and certification standards; (2) building Science trainers for training and education; (3)
testing and inspection contractors approved by RESNET for third party performance verification
and energy ratings; (4) the Arizona Energy Office for support in all areas; and (5) local code
officials.

The implementation contractor and UNSG representatives will develop key trade ally
relationships including: (1) builders; (2) energy experts able to provide design assistance and
building energy simulation modeling; (3) HVAC Contractors for sizing, installation and start-up
of HVAC systems; (4) framing Contractors for framing and blocking detail to enhance insulation
performance; and (5) insulation Contractors for insulation instalied according to specifications.

Program logic model is included in Appendix 4.

Marketing and Communications

The goal for marketing the ESH is to educate consumers on the benefits of Energy Star Home®
performance standards and promote builders who provide Energy Star Home® products.
Marketing is necessary to drive the consumers to homebuilders who adhere to these performance
standards. As more consumers demand the product, more builders will choose to build to ESH
standards. Higher participation by builders results in higher quality and more energy efficient
homes being built in the UNSG service territory.

The IC and UNSG will provide the following marketing and promotional support:

For Builders:
e Advertisements and article placements in builder trade publications;
Direct sales through builder account representatives;

[
¢ Point-of-Sale materials and sales tools;
¢ UNSG Web-site; and
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Efficient Home Heating Program,
DSM Portfolio, Attachment 3




Efficient Home Heating Program

Program Objectives

The objective of the program is to promote the purchase of Energy Star qualified high-efficiency
furnaces that meet or exceed the minimum Energy Star standard of 90% AFUE.

Products and Services

The products and services provided by the program include:

o Incentives to homeowners for the installation of qualifying high-efficiency furnaces.
Incentives and qualifying criteria are summarized in Table 1.

Table 1. Incentives Schedule

Furnaces

rating

L Average
Measure ~ Qualifying Criteria* Incentive**
High Efficiency Furnaces Minimum AFUE of 90% $244
. .. . . . 90 AFUE or better furnace
Packaged Air Conditioners with High-efficiency with CEE Tier 1 or 2 AC $254

on incentive levels

* Consortium for Energy Efficiency (“CEE”) is an independent rating agency.
** Incentives vary depending on unit heating capacity and efficiency. See appendix 3 for details

e Marketing costs include compensation of $25 per unit paid to contractors to encourage
program promotion and offset costs associated with detailed reporting required on each

project.

¢ Education and promotional efforts designed to inform customers about the benefits of
high-efficiency heating systems including educational brochures, program promotional

material, and UNSG website content.

Delivery Strategy and Administration

The strategy for program delivery and administration is as follows:

¢ The Efficient Home Heating Program will be implemented jointly by a qualified
implementation contractor (IC) selected through a competitive bidding process and an in-

house Program Manager.

o UNSG will provide overall program management, planning and coordination of customer
and contractor participation. The IC will verify equipment efficiency, process rebates,
provide marketing, tracking and techntcal support and evaluation;

¢ Key partnering relationships will include:
o Heating training professionals;

o Heating contractors trained in program procedures; and

o The Arizona Energy Office to provide training, education and awareness.

Program implementation flow chart is included in Appendix 1.
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Low Income Weatherization Program

and weather-stripping as well as heating, cooling and water heating equipment will be severely degraded.
Many homes will not meet even minimum code requirements for electrical, mechanical, or plumbing.

Program Eligibility

All existing single family homes and mobile homes that receive gas service from UNSG, with household
income at or below the guidelines established by the Arizona Department of Energy Weatherization will
be eligible for participation. Homes must be owner-occupied or owners who have rental property
occupied by low-income participants must sign off to approve any work completed by agencies. All
participants must have household income levels at or below 150% of the poverty level.

NACOG, CCCS, WACOG, and-SEACAP and other participating agencies will determine the customer
priority based on a number of factors including but not limited to:

e No heat (winter) or no cooling (summer) is high priority;

e Elderly and minor children;

e Physical handicap or illness: and

e Number of people in household.

Some agencies NACOG-and-WALCOG-also conduct work related to Emergency Home Repair as funding
is available. These homes may not necessarily require weatherization measures, but UNSG believes they
present additional opportunities for agencies to include some basic and quick installations of energy
saving measures. UNSG will request installation of low-flow shower heads, faucet aerators, CFLs and
hot water heater blankets, if necessary, when agencies complete Emergency Home Repair work. UNSG
believes that these additions during an Emergency Home Repair visit add value to each customer and
bolster energy and demand reductions.

Program Rationale

State, local, and federal funding available to-nen-pretitasenciesfor assistance to low-income customers
falls far short of the need that currently exists. Available funding also limits the amount of dollar benefit
per household, the type of work it is used for and the amount of dollars allowed for program
implementation and administration. Agencies also are limited on the number of homes they can
weatherize each year because of a shortage of skilled labor to complete the necessary work, funding to
add skilled labor, and the ability to find cempetent-and-honestoutside contractors to complete the work.

UNSG funding allows agencies the ability to leverage other funds provided by the Federal Department of
Energy (“DOE”) and the Low Income Home Energy Assistance Program (“LIHEAP”). UNSG funding
allows agencies to complete additional home repair, equipment repair or replacement, and nominal
weatherization steps that impact energy consumption. Data provided by NACOG indicates that low-
income customers that it serves receive $2.32 of energy efficiency improvements for every $1.00 funded




Low Income Weatherization Program

by UNSG because of the ability to leverage other funds. As a result, agencies are able to complete more
thorough repair or renovation on each home.

Program Objectives

e Coordinate with Department of Commerce Energy Office (AEO) to follow approved state
Weatherization Assistance Program (WAP) rules when using funding from UNSG (Appendix 1);

¢ Allow up to $2,000-66 per residence for weatherization, equipment repair, etc. for low-income
customers.: Agencies may request a waiver of the $2.000.00 limitation on a case-by-case basis:

¢ Increase the number of homes weatherized or the extent of repair completed at each home;

e Lower the average household energy consumption eests-for low-income customers; and

e Improve the quality of life for low-income customers-i-low-incomeneighborhoods.

Products and Services Provided

Allowable weatherization measures to meet the WAP rules can be placed in four major categories:

1) duct repair; 2) pressure management/infiltration control; 3) attic insulation; and 4) the repair or
replacement of appliances which are not operational or pose a health hazard. Typical services include
installing insulation, sealing ducts and balancing air-flow. pressure diagnostics and repair, tuning and
repairing cooling and heating systems. and reducing heat gain through windows. Agency representatives
will determine from an audit or on-site analysis of the building, which items to-be-tastalled-tn-each-home
meet the cost-effectiveness test and will be installed in each home.

Agenc1es w1ll be allowed to use UNSG fundmg up to the max1mum allowance of $2, 000 per home
Funding provided to LIW agencies from Department of Energy (DOE) limits installation of items
installed to only those measures that combined, contribute a minimum of 20% energy savings due to
LIHEAP DOE requirements. Fundm0 hom UNSG will ae{—be llmlted to a-%@#eﬂergv—swm%aﬂémav

Limited-to-assistanceforequipmentrepairand/orreplacementinstallation of measures whxch meet the

cost-effectiveness tests and priority outlined in the WAP rules.

Agencies will be asked to install certain energy saving products in any home they enter through the
emergency repair and/or flood repair programs. This will support an increase in installation of low-flow
shower heads, faucet aerators, CFLs or hot water heater blankets.

The WAP rules also consider combustion safety. a critical step to assure the health and safety of
occupants. Agencies are allowed to complete with UNSG funding, any work related to health and safety
that is normally considered in the WAP rules but funding for health and safety repairs must not exceed
25% of the available funds for each home and will be reported separately.

Delivery Strategy and Administration
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¢ Promotion of the LIW Program will occur through NACOG, CCCS, WACOG and SEACAP;
o Funding will be provided to agencies from UNSG upon documentation of work completed;

e NACOG, CCCS, WACOG and SEACAP will determine participant eligibility and priority and will
complete all work;-anéd

e NACOG, CCCS, WACOG and SEACAP will provide program administration, marketing,
planning, coordination, labor, materials, equipment and entering results into tracking software: -and

e The participating agencies will complete the on-line process outlined by AEO for data collection
and data input and the AEO will work with UNSG to provide reports necessary for ACC reporting
requirements.

Marketing and Communications

When appropriate, UNSG employees inform customers about the program, local Department of
Economic Security (“DES”) representatives make referrals, health care service agencies and individual
case workers also make referrals. UNSG provides a page on its Web site that directs interested parties to
call the NACOG, CCCS, WACOG or SEACAP.

Program Implementation Schedule

UNSG intends to continue the existing LIW Program until the implementation of any new program

elements. This will provide time to transition agencies to new program elements following approval by
ACC.

The followingtableTable | shows the estimated timeline for key program activities by quarter assuming
program approval by the ACC by the third quarter of 2007:

Table 1. Program Implementation Schedule
Program Activities 2007 2008 2009

Continue ongoing LIW program

New program pre-approval submit

New program approval (estimated)

Meetings/Notifications to Agencies

Implementation by Agencies

Process evaluation

Savings verification

Program redesign as needed

Monitoring and Evaluation Plan

Development of this enew program requires that Weatherization measures must pass the cost-
effectiveness test that is detailed in the state WAP rules. These rules allow certain measures with a
priority list for completion. Measures vary by climate zone and type of housing construction. Measures
not on the list must be assessed by a computer analysis to determine the economic feasibility and- savings

4
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will be tracked. UNSG will require agencies to utilize the AEO on-line process-to provide information of

each measure installed along with the appropriate address, dates, and other information.

UNSG will adopt a strategy that calls for integrated data collection that is designed to provide a quality
data resource for program tracking, management and evaluation. This approach will entail the following
primary activities:

¢ Database management — As part of program operation, ENSGparticipating agencies will
collect the necessary data elements and AEO will to-pepulate-the-tracking database-and-provide

periodic reporting.
e Integrated implementation data collection — UNSG and AEO will establish systems to collect

Ihe data needed to support eﬁectlveiooram management and evaluation w+l—1—werk—\w{-h—ehe

¢ TField verification — UNSG-w+H-AEO or their designated contractor will conduct field
verification of the installation of a sample of measures throughout the implementation of the
program.
e Tracking of savings using deemed savings values — AEO will develop savings values for each
measure and technology promoted by thegooram and penodlcallv review and revise the savings
values throuOh bl“ an&sw - ¢ S 3 :

Program Budget (Future)

The 2008 program year annual budget of approximately $113,400 will be allocated as shown in Table 2,
while Table 3 prov1des the expected program budgets through 2012 which mcludes an escalanon rate of

3 % per year.

Table 2. 2008 Program Budget

Total Program Budget $113,400 Aﬂ%&‘%
Total Administrative and O&M Cost Allocation Percent
Managerial & Clerical $153095.897 13-52%
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Travel & Direct Expenses $0 0%

Overhead $+-764590 150.5%

Total Administrative Cost $17:0106,487 15.67%

Total Marketing Allocation )

Internal Marketing Expense $0 0%

Subcontracted Marketing Expense $0 0%

Total Marketing Cost $0 0%

Total Direct Implementation 3

Financial Incentives $896,343621 8765.2%

Support Activity Labor (Arizona Energy Office) $23,756000 2.6%

Hardware & Materials $0 0%

Rebate Processing & Inspection $2,756 2.4%

Total Direct Installation Cost $91.854102,377 984+0.3%

Total EM&V Cost Allocation o

EM&V / Research Activity $4,082 43.6%

EM&V Overhead $454 0.4%

Total EM&V Cost $4,536 4.0%

Table 3. 2008 — 2012 Program Budget
Year 2008 2009 2010 2011 2012
Total Budget $113,400 $116,802 $120,306 $123,915 $127,63:
In¢entives $86:34396.621 | $88.93399.520 | $9+60+102.506 | $94:349105.581 | $97186108,74!
Administrative and EM&V Costs | $27:05713,779 | $27.86914.282 | $28,70514.800 | $29:56615.334 | $36:45315.88!
Support Activity Labor (AEO) $3.000 $3.000 $3.000 $3.000 $3.00(
entives as % of Budget 7685.2% 85.276% 7685.2% 7685.2% 7685.2%

Estimated Energy Savings

UNSG-The program expects that, on average 42 low income customers will be served annually
throughout UNSG service territory through a combination of all four agencies. The demand and energy
savings from this activity are presented in Table 45. The kW and kWh factors used to calculate the
savings are based on data from the AEO study of 150 weatherized homes included in Appendix 2'. The
study provides present value calculations for the measures allowed by WAP. UNSG calculated a future
value from the AEO calculations for zone I1I (Prescott) for evaporative cooling and zone IV (Tucson) for
heating. UNSG adjusted heating savings from zone IV for UNSG service territory to account for higher
heating degree days. and calculated energy reduction by dividing the dollars saved by the average cost per
kWh or average cost per therm. The average per site energy and demand savings per home extracted
from the AEO study are estimated to be 260 ‘equivalent kWh’, 353 ‘equivalent therms’ and 0.14 kW and
is included in Appendix 3. AEOQ is analyzing the electric and gas energy used in weatherized homes
before and after the weatherization measures are implemented. As the data base grows over time a more
accurate picture of the impact of weatherization activities will emerge and savings values will be adjusted
accordingly-.

! Report titled “Present Value Analysis, SWG Low-Income Weatherization Program July 1, 1999 to June 31, 2000”
provided by the Arizona Energy Office, August. 2007 as the basis for estimating measure savings for low income
customers.
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Table 4. Low Income Weatherization Program Annual Energy Savings

Energy and Demand Reductions 2008 2009 2010 2011 2012
Number of customers 40 41 42 43 45
Non-coincident peak (kW) 5.6915 5.8316 5.9746 6.1116 6.4046
Coincident peak (kW) 0.833 0.853 0.874 0.894 0.934

. 10,383 10,64 10,902 11,162 11,681
Energy Savings (kWh) 16178 347564 48.991 50.450 51.974
Energy Savings (Therms) 141193427 | 144723224 | 14.8253.318 | 151783;44F | 15,8843,520

In addition to As-a+resultefthe energy savings shown above, it is estimated that the program will produce

the additional water and emissions environmentatreductions benefits throush-aveided-emissionsand
avoided-wateruse—The-estimated-additional-benefitsfrom 2008 — 2012 are-presented in Table 5.

Table5-Proi LEnvi | Benefits, 2008— 2012
CO,-EmissionsAvoided 210 Tons
Water-Saved e Gal

Table 5. Projected Environmental Benefits, 2008 — 2012

Water Saved (utility only) 12,762 | Gallons
CO, (electricity savings only) 50,226 Pounds
CO> (gas savings only) 878,861 Pounds

Note: A portion of the CO,, and all of the water benefits are related to electricity savings and are based on
Arizona Public Service Co. estimates as presented in the "APS Demand Side Management Program
Portfolio 2005-2007" p. 20.

Program Cost Effectiveness

Program cost-effectiveness for the Low Income Weatherization program is evaluated based on the
customer economic impact for participation in the program. Unlike the other programs proposed in
UNSG’s overall DSM portfolio which measure program cost-effectiveness based on societal benefit/cost
tests and utility avoided costs, the benefit/cost of the low income program is evaluated based on the
customer economics for personal participant savings versus program costs. This approach is consistent
with the benefit/cost methodology used by the Arizona Energy Office and as used in Arizona Public

Service Companv S Low Income Weatherization program filings.
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034

034

Table 6. Estimated UNSG Weatherization Savings per Home

Units Savings/House/Measure
Savings Per Home Saved/Yr | Savings/Yr/House | Life
kWh 260 $26 $393
Therms 353 $487 $7.307
kW 0.02 n/a n/a
TOTAL . $513 $7.700
Measure life 15
$/kWh 0.101
$/therm 1.38
Houses Served (2008-
2012) 211

Lighti Weatl o
5 10 10
= = 3 5 5
FRCDiscountRate: 856% 3-350% 850% | 850% | 850% 3-30% 8-50%
8
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T alveis s i Anpendixd:

Table 7. Program Benefit/Cost: Based on Participant Economics for KWh and Therm Savings

(2008-2012)

Low Income
Total

Participant | Total Program Benefit/Cost
Savings Benefits Costs Net Benefits | Ratio
Participants Lifetime kWh
& Therm Savings $1.624.711 $602.056 $1.022,655 2.70




Low Income Weatherization Program

Seg et ie b — PrEasrant Conis

Alleeation
Budget—l—tems Budget b Yoy
" .

M ol and Clerical Lal ’
gram Development 4.0%
L8507 Peogrus Project Mahe SOt 10.6%
Labor—Stat-Management 5.0%
L abor—Staffs s
SubeontractorLabor—Clerical 5.0%
S oL Frape otse 36.0%

?i%%%%%%%%%%%%%%%%%%i%%ﬁ%%i%gﬁﬁﬁf

Labor—Conference Attendance

Subecontractor—ConferenceFees

B e e R T

Subeoanaatae  Teoval Aanlc

SRR R e e - ene e

S”beeﬂﬂzaete[: Fa"el PaF";c]H‘;

Subeontractor Labor—Conference-Attendance 2.0%
IFH‘ EI A'”.{al.e /1“04
Travel—Meals 3.0%
Fravel —Mileace 1.0%
gﬁcfﬂ‘fll & “!.FE?E’F E«J‘BEZHS‘ 2 Zgg 90;
Overhead (G | | Admini ; Lal 1M ial




Low Income Weatherization Program

Labor—AeccountsPayable $H7 1+0%
Labor—Accounts-Recetvable 7 Lt
Bor b orkract Keportie $H7 1-0%
Labor—Corportte-Services 7 +0%
Labe_ Moterial Mangesment $17 16%
Fabos—Procirerient 7 +0%
Laber—Regulatory Reporting 5680 46-6%
Fabor - Shop Services $H7 0%
Ll Tel N 517 Lok
o Trans . 517 I
Postioe 7 10%
Subcontractor—Equipment—Computing $6 0-0%
Stbeontractor—Postase 30 0:0%
B




Low Income Weatherization Program

t

|98}




Low Income Weatherization Program

—rdor—baeres Srbdis $827 Sy
Subcontanctorbabor—HactitesAadits $276 b
Hardwareand-Materials—Installationand-Other Dl Activity 30 | -
Education Materials $0 20.0%
FierorMoastretierttoots 30 R
Subcontractor—bEduentionMuateriak $0 +6%
— ¥ lcati § %0 2 0%
CARE BillinsAssistance $2:756 100-0%
Labor_Rebate Processins 30 0.0%
Subeontractor—Rebate Applications $0 0:0%
Subcontractorbabor—tield Verteation $0 gty
Fotal-Direct-fmplementation $91.854 | -
Evaluntion—Measurementand—Verifieation -
M babor-and-Miaterials $4:082 | -
Laber —bA e $204 Sty
Materials— EM&V $204 e
Subcontractor-babor—EM&N $3-674 90-0%
EM&V-Overhead $454
Overhenu—ettdes $227 560-6%
SubcontractorOverhead—EMESS $0 e
Stbeonbaetorbimeeb ey $0 e
Fravel— BN $227 SH-0%




Low Income Weatherization Program

lﬂ! Ulj £




GLPP'0 0000 095°LG ¥80'¥22 vlz28lz  G6L009L- €€1L'9987  vS9'LL vizzgle  GLOGPSL  8EEG9ZL  8E06L 6G2'9L5 188059 18€°0 s390(04d IV |10,
€60 00 Sy 6% ST'LP$ v$- ¥5$ 1$ 7S €98 05$ 99 00 00 0000 Kiejes pue yieeH
10 00 SoL yz$ GL1ves £61$- szes z$ 8vz$ g51$ zels 0L el 8Ll 9200 |eyo ). seouenddy
220 00 L8 9z$ 6¢'922$ zezs- 162%$ €% 9zzs$ (443 G9% vLL €6 €6 0000 {210 J8IBM JOH Jnsewoq
620 00 S8y 65% 20'960'L$  |620°L$- 6ep'LS €$ 960°L$ €16% oLr$ 68l 0’10k 9'6¢eT 0800 IEJoL OVAH
G680 00 59 ov$ 99'/52% 258 8ees$ 1$ 852$ 1189 982$ 90l LTk 14} 0000 1e30 L uoneNsu)
750 00 4] 668 08°0v2$ 151" gLes 1$ (8243 G61$ 991$ 9T €12 €12 0000 |B10 | UONEZLIBYIEAM|
€9'L 00 9T 8z$ ov'zL$ 09% S6$ 0$ zL$ LIS G518 00 8'evi gert 6220 12101 Bunubi

oney 04 (S1A) (s1h) ($) ($) ($) (%) Ad % ($) (%) ($) (swieur) — (Um) (UMm) (M) uonduoseq
OU|/M ‘OU|/OM AdN 1500 aAhuedu| Jyeueg eueg sBuines sbuines sBuines sBuines ainses
MoedAed sBuines 100 wesbouid Ad Ad £Bisug £B1su3 AB1ou3l pueweq
180D Jou| Ad {e1os <t=il JBJUIN Jawwng ‘ulo) UON

0¥l SONIAVYS/LSOD ¥3IWO0LSNJ SNOILYINOTYD SAILNIONI SONIAVYS ADNINF/ANYWIA
%001 %001 %001 %001 %001} %00} %00} ‘oney 91N
B 500°G %006 %00°S /o o %005 ~—%00'S BT WNTIIT ITI00S
%058 %058 %058 %058 %058 %058 %058 Lrens1EY JUNOOSIA dA
%YE LE %Y LE %PeLE %bE LE %YELE %YELE %YELE 1$)S00 "UIPY
¥616°0 02680 16980 ¥616°0 15¥6°0 02680 1698°0 suusyL pazijana’
¥690°0 98900 10200 #6900 10200 98900 1000 (UMN/$) OV ABiau3 JeluIM|
2zL0°0 10,00 2200 22200 LELOD 10L0°0 22.00 (umwg) OV ABreul Jawuwing
66'1L9 v.'8S £2'6S 66'19 v6'v9 ¥.'85 £2'65 (MM/$) OV pueweq
S S S g S S S {(s34) o)1 wesboid
-1 ot S Gl 0z oL S (s1A) 841 uoheAIaSUOD)
S8H ddy MHQ OVAH nsuj “UIBaM 3] V1Va WYH¥90dd

oyl wiay /g

pajjejsul fInd 'siseg 1S00 0L'0 Nead-Ho ‘UMN/$

13y :uopeolddy 0L'0 Nead-uo ‘UMmW/$

%000 :Jojoe 8A8s8y b_uunmo 220 80UspiouIod wmm_w>< 000 NS

%690 1Jojoe4 sso7 aull 91L97CL 81| sunseawl mmmhm>< SAYVYD sseld ey

SYOLOV4 ¥3IHLO v1va ONILYY3dO V1VQ 31y

WeIS0.1J UOHEZLIIYIBIAN WU MO




po100t}-9S0iNHeo-uMoig-

12T09% 6971 1ZTht 000 000 4-bS4ed 8e-d
1203 st re6Yt 000 000 JtbsHed ve-d
1T 0% 029+ 8219t 000 000 J4bS+ed oe-d
120% 699t ev 1ot 000 000 Hbs3ed Aot
1T0% 9691 PS4 000 000 14'bS+9d ez
1T 0% 998+ 62 €8t 000 0600 13-bS+od 6t-d
120% 888t o8t 000 000 14-bSHed gi-d
220% 6€TT 19Vt 000 000 14bsSHed tt-d
T0% pe10ofjtn-—9Soii{8d-tmotg-
HoteRSt-OiY
STHASY I NOLLVINSNIE
002t% 0200 tet 000 000 ybs—ed (oedwi-AB1ata-paset)
MOPLIM-©-MOtfauEd-SIGROP-HHM SMOPLIM aued-oibuts-tuoxoig-eoeidey
00°€6$ 82C0 g6t 000 000 100p-PolBINSHH-HiM-100P-MOtIOY-Prepuels-oedey
00°€Z$ st o 606 060 000 deams=00G
0+ 0% v o §t0 000 000 yout-pajitn-tod dH}sioHiEoM MOPHIAA
00°€5% 0100 S9°0 000 000 dirsiotieap100a
007S$ 8100 rtt 000 000 aitsed jHeiess teo 4105049y
00°28$ 0100 90 000 000 ajs—+od Bupttreo-otexI ottt
SFHUNSYIN NOILYZIHIHLIVIM
006 0 G¥°6T t00 %52 1000 Y-St /ST OUN—
00°69 0 82°89C 810 %52 SYT0 didet-efetyolot -
002 0 et 160 %S2 8100 MZ-PHE-ME—
0§t 0 A aracl SO0 %52 2900 ov-d-pue0g-d—
0Z9t 0 S0°09 SO0 %St 0200 FHoAem-g-
08°€t 0 6795 Y00 %Sz 2500 IO piepue}S—
STHNSVIN ONTLHOT
$ tstodt) Camdh vt 103984 [T HHf HoneHoseq
sBuines sBuines sbuines O sBuines amnsesint

1569 ABrouz ABiouz puetdeg puetag

ot ‘Hey wWod
-HoN
SONIAVYSHSOD SONIAYS ADHINT/ANVINIC
HINOLSAD

Hufyiod

W 1304 UOIBZLIIYILIAL SWOIU] MO




6% 166 §2°80¢ 000 000 Ammw_‘$$am@m&93zmé?v&mmmmmg«s‘vwwﬁmzozw BuiAeS-1oIeAN
i STUNSYIN S31VM 1OH O SINOa

£9% 00€0 8zt 160 z0 (eanted-Afenuue TADL 8L PUB At 267095} SINS0a%3 1SN pue tineg to-seanjueid
0£Z$ 000 0 00°0 z0 {e) 010U poads-Z UitM10IoW 101009 paedg-otbutg-eoeidax
0tT$ 000 0 000 z0 (211 —§f)H010td-pasds-Z HitM ojout1ot00o-pesds oibutg-ooridey
0sv$ 000 ] 010 L6 (o tmAtuo)-totetuaA offeHeIsut
T8 600 §T 000 0 Hee1984E10S
028+% 0262 ] 00°0 0 aoeUR=
9zt$ 06t ¥zZe 060 0 jejsotHayoeaIesS
86% 000 96+ 000 i} Awmﬂa?mg;E@vﬁ%&&ﬁé&&@?ﬁ%gg
G€% 000 g9 060 0 gm&mmmﬁw»‘*@‘msﬁm.ofﬁﬁd( HEMMOPHIAA
z82% eV e e 000 SHSet-HitM syonp-Buteas
052% 090 Zet 06°0 0 (Butueato) o OfY eHU®D
se$ 05+ zZet 06°0 § uewueoeides so-Burueate)eits-Ofv {BHUSD
00€$ 05t 1€ 060 0 -poHOBIIE-@OIOAU LM UBIONIOS)
patienb siouped Hojuod Aq maﬁmfmmx‘uaﬁoi_m:%uhmom%mé%wm.ﬁmm?w%w%m

STHNSYIINOVAH

120% £66°0 8514 00'0 000 14bSHed sseibreats 6t~
vonetRsuHEAM PaUSIHEUA

1708 180 798 000 000 J4bg1ed Buipig-099MS—
220% 160+ 5798 000 000 34bg4ed ButpIS-POOAA 1 HEHdSY —
1z03% 160t §7°98 00°0 00°0 14bsHed poibutyg-s01S9Gsy -
(uf-umole)-toneRsuteMmapts

00°2e+$ 0000 Z1°82T 000 0660 (SNteA-} JEjitiNS 0} 12e930) y-100te fleay 1oote 0} HonBSUHIoND SH-PPY
00Zets €081t §0°2¢ 000 600 (enten-x-tetttis 031809 ~$O<\6er>m¢z$mm$ vonetnsutionp-gd PPY
120% 6680 §v°28 000 000 J3bsIed (Pt Jo-siebuetea) spoddns Butpniott—oex-
1z0% 160 t416 000 000 =+bsed (ouimy0-s1obuey neq)-spoddns-Butpaiott—61d-
ssebiogttotenst 100t

120% 897t 1T Trt 000 000 14bS4ed 8ed-
1Z0% 029+ 8z 19t 00°0 000 1¥bSH4ed oeH-
120% 188t 0808t 000 000 JbSed C12-m
1Z0% ¥60°C 0z V6t 000 000 1+bS3ed et
speq-‘ssetbioqs-

1208 019t 819t 000 000 I4bS2ed oe-d
120% 69t LYot 000 000 14bS+ed 9Z-d
1208 8yt T 0Ly 000 060 14bS49d zZd
1Z°0% 16t 80°68t 000 000 14bsHed gt-d
220% 086t +6881 000 060 1+bsHed i

L

WEA301J UOIBZLIDY)IBIAN SWOIU] MOT]




%09 00°69% 0 8289z 200 %0t ST 0 t dute dudet-aiotyoiot -
%09 002$ 0 vyet 000 %0t 8100 t et M-PHE-ME—
%09 05 t+$ 0 118 +0°0 %01 1900 t et Oy-d-pue-0e-d-
%09 0Z°9t$ 0 56°09 100 %0t 0200 £ duset FHoAem-e—
%09 08'et$ ] ¥6°98 +0°0 %0t 2500 i dete F2O-prepueisS—
STANSYIN ONILHOT
%) %) fsueut) (MADD Vo 10}0€4 ) oS e vondHoseq
12HeIsns sButneg sbutreg  sbuines “Wo9 sbuineg  1ed 1509 ainsesin
1od 1869 ABiouz ABrouzg  pueweqg puewiog  SHHf
weoutos 4o “Hoo o 1869
-HON
oY% S 1809 ANY SONIAYS ADHINTANVINIT
ajs+od
0% 02°99 000 000°0 0000 Hedeiestseo
0913% 000 060 0000 7 8500 (oedtut
ot} 191009-onRIOdeASjO tionRIRde-PUE HONEHEISHUHO}-PBIR{a4-SHOHOIUHOD jre-aoeideieday
§89% 000 00°0 0000 i 850°0 105H08-ZO I Heysut
STUNSV3IIN SNOINVTIZOSHA B ALIHVS HITVIH
889% 052 §8'689 6200 ¥ 6200 ootoM—§91Z
889% 08°C §8°689 6200 t 6200 ootm—491Z
5v9% 08°C Glomanc] 860°0 f 850°0 9o+OM— 981
5¥9% 08T 00°+18 850°0 i 850°0 aotim—49-81
81v$ 082 0§y ¥50°0 i ¥50°0 +96t
) STANSYIA-STONVITddY
Zt$ 8T 80 V0t 060 00°0 TPoniiiiod Jou ode} Jonp |SIUIOT pue-SUIEas {[B 1e9s)-toneinsUt ddid 1B 10H SeHoq
8% 80°€ 16712 000 000 10}0H1501-MOtj0one
6v7$ 000 00°€6 000 060 e6°0= 4310013 —eieaH 1ot Aousio3-4biH
6779 ovrvt 000 000 000 290 =43 'Se —1oleeH Jo1em Aotat-4bIiH
ze$ 099 4 arais 00°0 060 1osuelg-uotenSUHSlESH 4918 M
€z$ 166 §Z°80¢ 000 000 (550140 tHdB-GZ OINYS HIM)-PEOLIOMOUS PloH PreH Buires-1oiemm

w1301 UONEZLIAYIBIAN WU MO




01

%000t  00°ZELS 0000 Z8iz 000 00°0 t atHot+8¢f (enten-y
1EfHtHIS 0} 120940)-O\/ 10018 fiBSH 198100} UOHBINSUIOND G PPV

%00°0t 00°2e1$ €08t lipad 060 00°0 = ooy +od tenten
HHEILUIS 0} 120910)- 9y 10918 AeeYy-Seb-0} HOHBIRSUHONRD 64 PPY

%8eY 00°6et$ 96€°S gttet 000 000 00§ 1bs+od (ouimito-sebuet-jeq)-spoddns-Butpriott—0g Y-
%SeY 00°6et$ z8t's 7697t 000 000 00s J4bS 404 (outmito-siobuey-Jeq)-spoddnsButpaiot—61d-
sseibioqis-tofiensutioots

%EEY 00°022$ 188 tretz 000 00°0 000t 14-bs+od geH-
%SEY 00°022$ 610°0t e6tve 000 000 000t 14bS+odt oed-
%SGE Y 00°022$ oot 0Ttz 000 000 000t J4bS 4o 6td-
%EEY 00°0£2$ 28Tt oet6z 000 000 000t bs+od et
speq-ssetblogi-

%SEY 00°0£2$ 610°0t €6 tve 000 000 000t 14'bs+od oo
%SEY 00°02£2$ cotot etorz 000 00°0 000+ 14bS+od 9z
%SEY 00°022$ 0810t €662 000 000 000+ 12bS+od zz-d
%SEY 00°022$ YOS+ €942 000 000 000t J3bsted gt-d
%SEY 00°022$ 188+t oy'z8Z 600 000 000t 13-bs+ed vi-d
pa4oot}-osentieo-umotg-

%SEY 00°022$ ¥t8'8 tyetz 000 00°0 000t 4bs+od 86
%SEY 00°022$ €876 tevzz 000 000 000t 43bg1ed ve-ut
%SEY 00°0£2$ 610°0F €6 tbz 000 000 000t Jtbsted oe-d
%SEY 00°022$ St0°0t vieve 000 000 000t 14-bs+od 1z
%SEY 00°02£2$ ertot §5'9bz 000 000 000t Jtbgted ez-d
%SEY 00°02£2$ 16ttt yeviz 000 000 000t J3bs1ed 614
%SEY 00°022$ 0eett 69922 000 00°0 000+ I4bs4od gt-d
%SEY 00°022$ sevet Z612e 000 000 000t J3bS4od -
petoofjtn-asoinites-tmoig-

HoHeISHH-OY

STANSYIHANNOLLYINSNE

%091 08:072$ 1292 vsZy 0000 000°0 uoHeZHeHIEa oDy PajeYBIOM
%0v 00°€5t$ 9710 62+t 000 - 000 6 ybs—ed (oedut-AD1otio-past)-MOptim
o-moffaued-sjgnop-tim smopuim-oted-eibuis ueoig-eoeidey

%02 00°€6% 8ZT0 §t61 000 000 i 1oop-od J00p-PaleInSH-tiMI00p-MotioYy-piepuels-aoeidey
%00t 00°97$ 0620 18t 000 000 z pun-od deams100a
%00t 00°0+$ £61 72 ezt 000 00°0 001t yout—tod drSIHIEBAN-MOPUIAA
%00+ 00°€5$ 0100 590 00°0 000 t Hun-tod drisioyieam100a
%0T 00°25$ 8100 vt 000 000 t syis+od JUeeaS-tHeo{0S010Y
%08 00°28% 0100 90 00°0 000 i aitstod Buptire-toHexJHoHO
: STANSVIN NOHLYZIHIHIVIM

ovzz$ 0000 €978 7200 §12°0 Bunybr-ebeiony-pejaubiom

%08 00°6$ 0 §¥°62 000 %0t 100°0 t dutes ST BT/ OHN -

wei30.1J UOIIBZLIAYIBIAA JWOIUL MO|




11

%0t 00°889% 0082 68689 800 t 80°0 t oM — 91T
%G 00°6v9% 0052 00tts 900 t 90°0 i ooroM—§9-81
%0t 00°6v9% 005 00tt§ 900 b 900 t oM—§9-81
%0t 00°82% 0052 osviy  S00 £ 00 t 4961
‘ STHNSYIN STONVITddY

%6€ 88€°92C +6872t 0098t 0000 0060 TOIE N\ 1OH Onsetioq ebetony PoIHbIoA
%08 00Zt$ 818C 000 000 - 000 { (pontutiod
é&mmw‘ﬁzv‘”g%m&ﬁm&mﬁfmmmv uonetnsut-odid-191eMIoHOHSawoq

%072 otet$ zZ6+'9 00°0 000 000 z 1019119 MOT9oneS
%0Z 00 6Yv$ 0000 00°€6 000 00°0 7 £6°0=43-1903 —oi1esH19IeM Koot 4Bt
%02 00°6¥7$ 00v 00°0 000 000 ¥ ‘m@d‘nmﬁmw\_wwmmxéﬁ;*w%éﬁ}@x
%09 ovZes 0096 000 000 00°0 b 1ovuelg-UonenSt1o1eeH 181BM
%08 €0°€T$ 896°6 000 000 00°0 5 (sset
10-1dB 67 JHOINYS HIM) PEOLHOMOUS PIoH PUBH BUAeS-IIeM

%0t £0°6Z$ 8966 000 000 000 i (sset
1o-wid §°Z JJOINYS i) SBESSEIN/ M PROLIOMOYS BUINES-10IBI

STANSYIN HFLYM LOHOILSINOT

%62 §20°960t v5881 y669€€ 0800 0800 VA ObeioAy PRISHBIOM
%006t  00°€9% 00€0 008zt 6T0 + 0Z'0 t stuoY+od feenred-Attenutetit
wm‘chwgv_nm@.Qmm:*Qzmomx‘wum%cmﬁﬁowﬁm. 5881 jueld

%000+  00°0ETS 000°0 000 000 0 0Z0 5 ooy +9d (yre)yHot0tt-poeds-g yMIolop 21000 paads-oibuis-aoeided
%000  00°01Z$ 000°0 000 000 0 0z'0 + atot9d 2t
A\‘wtgoﬁ‘umw%.mgiso&%ooﬁmwmwiwgw soetded

%00°0F 00°06V$ 06000 000 000 i} 0+0 3 atdoy+od (- tim-Auo)-toteiuen-ofe feistt
%00°0€ 00°622$ Z60°0 00°6Z 000 000 i atot+od 4e8195-1e10S
%006z 0002818 00262 000 00°0 000 5 otoY 49 -6 1-Ag IN=y-OsESiot-‘eoetn INAV 08 HeIstt
%0006  00°9Zt$ 0062t 000 000 000 3 StoH-19dt (eBeion-oult-teitbip) jeysotuet 1 tweishS ButiesH Sed
%0002 00-86% 0000 ste6t 000 000 + atot+od (ebejon-outt-1e}tbip) JeIsotaY - teIsAS BuesHoHoets
%0002  00°6ES 000°0 1£°99 000 000 i otoH+9d Guewieoe|dero-Buiteso)18ii4-Ov HEMMOPUAA
%0009  9V'T8TS 12ve 9e vz 000 000 £ oo+ onset-tim-sionp-butfees
%00°92 00°052% 0090 yezer 000 000 t attot4od (Butuesio) 10O e8]
%0009 00°6€3 005+ vezet 000 000 £ atuot-1od Guetueoelde:to-Butteso)teltd-Of {BHUSD
%000y  00°00E$ 005V 00t€€ 000 000 = et +od sdine- el pue-ofY fefues-‘aoetinjo-sdn-aunt izt
) STHNSVYINOVAH

%02t 99°262$ zZ09°01 eezveZ 0000 000°0 Uone[nsul ebeaAY-PleYbIAk
%SeY ¥§$ 166°S eott 0600 000 002 14bsHed ssetbreats-61d -
uoHestH{BAr PoYSIUR

%SEY 00°8et$ €859 16zt 600 000 00s 14638 +od Butpts-099MIS—
%SV 00°6€t$ £85°9 662t 000 000 008 14bSHed BuIpIS-POOMieydsy -
%SEY 00°68t$ £85°9 662t 000 000 00§ 34bS49d potbuiyg-s01Seasy -

{ut-umera)-uoneinsutemepts

WEeA501J UOIEZLIIYIBIAN JWOIUT MOT]




cl

%6t 08zt 0759 0000 006°0 0060 S'9H-obeseay pojetbiom
%0t 00°09% 0072°99 0600 000 060 BtHO 19 Hedorest-seo
%01 00°06t$ 0000 000 000 000 atuet-od (1oedu-ou)-19j009-anjeIodRAD O tiofjesade
pue-tone|teist-6}- paeta-suohosttoo e aoeidaiedex

%82 00°68% 0000 000 00°0 00°0 8toH 49 10549 ZOO HeIsut
STUNSYIN SNOIANV TIFOSHA- B ALIAVS HITVIH

%8 0§21¥2 000+ 87672C 9200 9200 seouetiddy-obeiony peiibiopt
%& 00°889% 0082 §9689 800 80°0 8oto/Mm—§94Z

W ea30.4J UOI)BZLIIY)BIAA JWO0IU] MO




Low Income Weatherization Program

Appendix 3 - Low Income Weatherization Program Implementation Process
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Low Income Weatherization Program

Appendix 1: Weatherization Assistance Program Requirements

JULY 1, 2006
EDITION
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Low Income Weatherization Program

CONTRACTUAL REQUIREMENTS

Financial Report and Budget Line Item Definitions

Administrative Costs

Cost of expenses incurred by the CONTRACTOR, but not directly attributed to the implementation of
Weatherization or not easily segregated from the larger overhead or indirect costs of operating the Contractor’s
organization such as janitorial costs, executive director, finance officer, utility costs, reception area costs and
related indirect costs.

Audit Costs
Cost of A-133 audit participation and costs of a Weatherization Assistance Program compliance audit.

Commerce
Arizona Department of Commerce.

Field Position(s) Expense(s).
Salary and employee related costs incurred for CONRACTOR program personnel serving as Weatherization
crew technicians, energy auditors and field supervisors.

Other Program Support Expenses

Costs incurred for postage, telephone lines and service, printing and copying, general office supplies, computer
hardware acquisition and computer software acquisition. Building permits and fees necessary to the
accomplishment of certain actions and investments upon a client and dwelling unit.

Other Program Support Position(s) Expense(s)

Salary and emplovyee related costs incurred for CONTRACTOR program personnel serving in the capacity of
any other program function but who are not in the field installing action items or directly supervising the
activities of technicians who are engaged in the installation of action items.

Program Liability Insurance
Costs of obtaining liability insurance for the CONTRACTOR so that in the event of agency malfeasance or
accident, the CONTRACTOR will have the financial resources necessary for restoration of property or to

person(s).

Program Storage and Workshop Space

Costs incurred for the provision of materials storage and program work space such as workshops. tools and
equipment storage space. program office area for energy auditors, field supervisors, inventory control
specialist, out of workers, accountants, et al.

Program Vehicle Capital Expense
The initial cost of acquisition of program vehicles including all related costs involved in such investments.

Program Transportation Operations Expenses

The cost of mileage reimbursement: vehicle registration, vehicle insurance, maintenance (oil changes, tune-
ups, etc.) and major repair & replacement (tires, batteries. fuel pump, alternators. brake job, etc.) and
automotive fuels.

Sub Contracted Installation Expenses
The cost of any action item or measure installed by other than the crew of a subgrantee.

Sub Contracted Health & Safety Investments
The total cost of action items or measures installed by other than the crew of a subgrantee that do not meet the
cost effectiveness tests of energy efficiency investments.
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Low Income Weatherization Program

Subgrantee Installed Materials

The cost of any action item or measure funded under this contract, as installed by the technicians employed by
the Weatherization Assistance Program subgrantee, will be reimbursed with the exception of items listed under
Health & Safety.

Subgrantee Installed Health & Safety Investments
Those materials and products installed by the subgrantee’s technicians that do not meet cost effective energy
investment tests.

Other Program Support Expenses

Costs incurred for postage, telephone lines & service, printing, copying, general office supplies, computer
hardware and software acquisition. Building permits and fees necessary to the accomplishment of certain
actions and investments upon a client dwelling unit.

Tools and Equipment
The acquisition of all tools and equipment whether expendable such as drill bits, sanding paper, or major
investment like power tools. diagnostic equipment such as blower doors.

Training and Technical Expenses
Cost of travel and/or registration to approved meetings, conferences, training, workshops and cost of retaining
Commerce approved trainers and consultants.

Weatherization
Weatherization Assistance Program.

Reimbursement Procedures
Reimbursement requests shall be submitted on a monthly basis. The request shall include the following

reporting elements:
e Invoice

e Financial Status Report (FIN)

Reimbursement request will be processed for payment upon determination that all reporting elements have met
Weatherization contractual requirements. If reimbursement requests that do not meet Weatherization contractual
requirements. Commerce will provide a report listing areas out of compliance and remedies needed to bring request into
compliance.

Reporting Procedure

Invoice shall include name of agency. reporting month, commerce contract number, funding source, and
amount per funding source, signature, and date

Financial Status Report shall show per line item current expenditures of the reporting period as well as
cumulative expenditures to date.

Invoice and Financial reports shall be mailed and received by Commerce on the twelfth (12th) working day of
the month on or before 5:00 P.M. taking into consideration any State holiday.

Copies of all reports shall be mailed to:

Arizona Department of Commerce
Energy Office

1700 W. Washington, Suite 220
Phoenix, Arizona 85007

Applicant Reports shall be submitted in an electronic format. Reports shall include names and addresses of
persons serviced. existing condition of unit, breakdown and totals for owner and rental units, different type of
occupancy and on-site investment. Totals of applications pending shall be included.
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Low Income Weatherization Program

For each dwelling unit completed. a set of data supporting work performed by funding source, to include
Pressure Diagnostics and Combustion Safety results, shall be submitted.

PROGRAM ELIGIBILITY REQUIREMENTS

Eligible Population

Arizona's defines “low-income” for eligible purposes as follows:

e Income is at or below 150% of the federal poverty level determined in accordance with criteria established by
the Office of the Secretary, US. Department of Health and Human Services.

e The household includes members who has received cash assistance payments under AFDC or SSI, are
automatically eligible for Weatherization assistance.

e For income from Social Security Administration Benefits-SSA benefits (sometimes referred to as RSDI —
retirement, survivors, and disability insurance) granted to eligible wages earners and/or their dependants or
survivors. DO NOT INCLUDE THE MEDICARE DEDUCTION IN THE TOTAL AMOUNT

Certification of Income Eligibility

An authorized representative of the CONTRACTOR shall inspect at least one document from the following list of
acceptable documents before certifying the program applicant household as being income eligible for Weatherization
services available under this contract. Acceptable documents for purpose of this provision are the following:

AFDC, SSI, or General Welfare award letter or document, Social Security Statement of earnings, Income tax return for
prior vear. The income test period is for the twelve (12) months prior to the date of application for program benefits
under this contract. Recertification of income eligibility is required if 180 days or more have elapsed from the initial
application date, and Weatherization work has not commenced on the applicant's dwelling.

Priorities

Priorities shall be given to the following eligible populations:

e Elderly
e Handicapped
e High energy consuming housing

REQUIRED PROGRAM ANNOUNCEMENT

CONTRACTOR shall announce the availability of Weatherization services as provided by this contract.

The program announcement shall provide all potentially interested and income eligible families with an opportunity to
apply for Weatherization assistance. The CONTRACTOR shall provide application services on an outreach basis to
applicants who are unable to leave their residences due to a handicap or fear of assault.

The following types of program announcements will satisfy this contract stipulation:

1. Legal advertisement in a newspaper of general circulation in the
contractor’s service area.

2. Feature article. on receipt of a new Weatherization contract by
the CONTRACTOR in a newspaper of general circulation in contractor’s service
area.

3. Program flyer or handout announcing the additional program

funds or program expansion.
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CLIENT FILE REQUIREMENTS

Separate File
A separate file shall be maintained for each household receiving Weatherization assistance under the terms of
this contract. The client file shall be retained by the CONTRACTOR for a minimum of five years and be
available for inspection by representatives of Commerce with reasonable advance notification.

Program Application Form
The program application form shall make it clear to the Weatherization customer that the household is
applying for Weatherization assistance. Funded in part or in whole by grant funds made available to the
Arizona Department of Commerce from the following: U.S. Department of Energy (DOE), U.S. Department of
Health and Human Services through the Arizona Department of Economic Security for their Low Income
Home Energy Assistance Program (LIHEAP). and funds from Southwest Gas Low-Income Energy
Conservation Program (SWG).

Fuel Information Release Form
A fuel information release form signed by the applicant to allow the CONTRACTOR or the Arizona
Department of Commerce to obtain a utility history for all metered fuels purchased by the applicant household.
Applicants who are on a "master metered" system are not required to sign the fuel information release form.

Rental Dwelling
As applicable, no rental dwelling may be weatherized under the terms of this contract unless written
permission to perform itemized services is obtained from the owner of the rental unit or the owner's authorized
agent. Said written permission is to be retained, along with such other agreements between the
CONTRACTOR and the rental owner/agent, as part of the job record and client job file.

A. The fuel information release form shall be signed by the tenant of a rental dwelling prior to the
inception of Weatherization services unless the dwelling is part of a master-metered complex in which
case this provision does not apply.

B. The owner of the rental property or the owner’s agent shall agree in writing not to raise the rental
charee of said dwelling for a minimum period of one year from the date of completion of
Weatherization services as a consequence of the
Weatherization investment.

PROHIBITION AGAINST WEATHERIZATION SERVICES

Dwelling Units
o Dwelling units which are vacant or which are designated for acquisition or clearance by a federal, state. or
local program within twelve (12) months from the date of scheduled weatherization shall not be provided
Weatherization services under this contract.

e Dwelling units which are known to be for sale as evidenced by "For Sale" signs on the property. realtor
listing and offering or classified advertisement, shall not be provided Weatherization services under this
contract.

e  Weatherization services. under this contract, are prohibited where the dwelling unit of an applicant
household is located in a desienated flood plain unless said dwelling unit is currently covered by flood
insurance.

PRIOR WRITTEN APPROVAL REQUIREMENTS

No work shall proceed or items are purchased until the CONTRACTOR has received prior written approval
from Commerce.

Prior Written Approval is required by the Energy Office on the following:

e All purchase lease or lease-purchase (in excess of one week) of vehicles.
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Low Income Weatherization Program

e Qut-of-state travel charged to contract budget.

e Weatherization training, program sessions, or workshops not sponsored by the Energy Office or DOE, and charged
to Weatherization.

e  Adjustments to line items in the contract budget

e CONTRACTOR enters into any subcontract.

e Purchase of modular storage building.

e  Purchase of extended warranties for installed items on client homes.

e  Proposed removal of moldy building structural materials or building contents.

e Low-Income Weatherization services are for existing residential buildings only. Services are not authorized for
new additions or residences in varying stages of new construction or remodeling, or for garage/carport conversions
in progress unless authorization is obtained in writing for said work by Commerce.

e Homes that have been weatherized and reported to Commerce for contract credit will not be accepted for additional
Weatherization assistance unless the CONTRACTOR has been issued prior authorization in writing to proceed.

e  Weatherization of master metered dwelling units or where the landlord pays the energy utility services.

INVENTORY

Within twelve working days of execution of this contract the CONTRACTOR shall submit a current list of all inventory

available for use in Weatherization. This list shall include:

Description of inventory. manufacturer's serial number, model number, national stock number. or other

identification number
Acquisition date

Locations, use, and condition of inventory

Unit acquisition cost

Disposition data - date and method of disposal

CONTRACTOR shall submit an updated Program Materials Inventory list at the end of the program year. Inventory

list shall include any inventory acquisition, disposition, and condition changes during the program.

Property
All inventories acquired by funds provided through Commerce contract become program property. Title to inventory

acquired and defined under the contract may vest upon expiration of the contract provided all terms and conditions of

the contract have been met. This is pursuant to Office of Management and Budget (OMB) Circular A-102. 600-432A.

The CONTRACTOR shall indicate Weatherization Program ownership, maintain reasonable control, and be responsible

for the proper care and maintenance of all inventories acquired through a contract with Commerce. All inventories lost,

stolen, rendered unusable. or no longer required for program operation shall be reported to Commerce within 5 working

days.

When the contract is terminated, the disposition of all inventory acquired. with contract funds, shall be determined as

follows:

1. Commerce may allow continued use of program inventory provided that a new contract is executed
and the inventory continues to be used as originally intended.

2. Commerce may sell inventory to the CONTRACTOR, at fair market value, if the CONTRACTOR
wishes to utilize the inventory for purposes other than for which it was acquired. Fair market value
will be determined by Commerce.

3. Commerce may take possession of the inventory.
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INSTALLATION MEASURES
All materials/measures installed shall be justified utilizing the Energy Audit Procedures established by Commerce.

ENERGY AUDIT PROCEDURE

The Weatherization Assistance Program (WAP) Energy Audit Procedure is to be used by all sub-grantees to gather
record and analyze data on structures. This data is to be used to deliver weatherization materials/measures in a fashion
that protects the health and safety of the client, increase the durability of the structure, increases the comfort of the client
and reduces the energy cost to the client in a cost effective manner.

The following audit activities must be completed on all homes utilizing WAP funds.

e A site audit is to be completed that records all of the relevant data on the structure that is needed to perform a cost
effectiveness test.

e The Cost Effectiveness Procedure must be followed to determine cost effectiveness of potential weatherization
materials/measures.

e  The Pressure Diagnostic Procedure must be completed and the findings documented following the Reporting
Procedures.

o A health and safety audit of the structures must be completed and the findings documented following the Reporting
Procedures.

e A final inspection must be of the structure must be completed and findings documented following the Final
Inspection Procedures.

COST EFFECTIVENESS PROCEDURE

WAP has incorporated a performance based energy audit procedure that focuses on optimizing investment in energy
efficiency through a systems approach. To enable the WAP program to optimize the investment in energy efficiency.
the following requirements have been established for the audit procedure:

e  The energy audit procedure must determine that each weatherization material/measure is cost effective by
ensuring the discounted savings-to-investment ratio (SIR) is greater or equal to one.

e The energy audit procedure must assign priorities among weatherization materials/measures in descending
order of SIR and must account for interactions between architectural and mechanical measures.

e The energy audit procedure must ensure that the overall SIR for the entire package of materials/measures,
including the cost of incidental repairs. is greater or equal to one. Incidental repairs are only allowed if
they are necessary to make the installation of weatherization materials effective.

o Funds spent to abate energy related health and safety hazards do not need to be included in the preceding
requirements. Funds can be spent to eliminate health and safety hazards when the elimination of the
hazard is necessary before or because of the installation of weatherization materials.

e A waiver must be received from the Energy Office before the installation measures/materials that do not
meet the Cost Effectiveness or Health and Safety Requirements established by the WAP program.

To determine the cost effectiveness of weatherization materials/measures, the contractor must use a computer audit
approved by the Energy Office or an appropriate priority list for homes that meet the criteria contained in the list.

CLIMATE ZONES

Arizona Climate Zone used for the Cost Effective Priority Lists can be found at
http://www.azcommerce.com/energy/weatherization.asp
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FUEL SWITCHING

The Weatherization Assistance Program does not permit the general practice of fuel switching when replacing heating,
cooling or water heating equipment. The changing or converting equipment using one fuel source to another will be
considered on a limited case-by-case basis only.

A waiver must be received from the Energy Office prior to changing or converting equipment using one fuel source or
another.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 1

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone | (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Eneroy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Gas Heating

e Existing ceiling insulation of R-19 or less upgraded to R-38.

e Uninsulated frame walls upgraded with blown insulation.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

Housing Type Two: Homes with Electric Resistance Heating

e Existing ceiling insulation of R-19 or less upgraded to R-38.

e Uninsulated frame walls upgraded with blown insulation.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100. or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
uperades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 2

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 2 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat [tems list.

e  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Eneroy related incidental repairs of more than $100 are included with the energy upgrades.
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Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pump)

Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating

e Existing ceiling insulation of R-11 or less upgraded to R-30.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Uperade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Gas Heating

e  Existing ceiling insulation of R-11 or less upgraded to R-19.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Uperade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100 or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades. based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 3

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 3 (see Climate Zone map). The priority list is comprised of four housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling and Electric Heating (Heat Pump or Electric Resistance
e Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.

e Shade screens on all sun struck South, East and West windows and glass doors.

e Water heater wrap (where allowed).

Housing Type Two: Home with Refrigeration Cooling and Gas Heating
e  Existing ceiling insulation of R-19or less upgraded to R-30.
e Un-insulated frame walls upgraded with blown insulation.
e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Shade screens on all sun struck south, east and west windows and glass doors.
Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Electric Resistance Heating
e  Existing ceiling insulation of R-19 or less upgraded to R-30.
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e Un-insulated frame walls upgraded with blown insulation.
e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Water heater wrap (where allowed).

Housing Type Four: Homes with Evaporative Cooling Only and Gas Heating

e Existing ceiling insulation of R-11or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades. a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 4

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 4 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective

upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e  There are not sufficient funds to complete all the measures: including energy related health and safety measures and
other energy related repairs.

e  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pump)

e  Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

e Shade screens on all sun struck south, east and west windows and glass doors.

e Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating

e  Existing ceiling insulation of R-11 or less upgraded to R-30.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative Cooling Only and Gas Heating

e  Existing ceiling insulation of R-11 or less upgraded to R-30.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).

[n cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100. or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
upgrades. a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.
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COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 5

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 5 (see Climate Zone map). The priority list is comprised of four housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

o  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling and Electric Heatin
e  Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Shade screens on all sun struck east and west windows and glass doors.

Water heater wrap (where allowed).

Heat Pump or Electric Resistance

Housing Type Two: Homes with Refrigeration Cooling and Gas Heating

e Existing ceiling insulation of R-19 or less upgraded to R-30.

Un-insulated frame walls upgraded with blown insulation.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program,
Shade screens on all sun struck east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Three: Homes with Evaporative cooling only and Electric Resistance Heating

e  Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

Housing Type Four: Homes with Evaporative Cooling Only and Gas Heating

e Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100. or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades. based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR DETACHED HOUSING

CLIMATE ZONE 6

The priority list can be used to determine cost effective weatherization materials/measures for homes located in Climate
Zone 6 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost effective
upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.
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e  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e  Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Homes with Refrigeration Cooling (AC or Heat Pum

e  Existing ceiling insulation of R-19 or less upgraded to R-30.

e Un-insulated frame walls upgraded with blown insulation.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty vears old or older upgraded with a minimum 13 SEER unit.

e  Shade screens on all sun struck south, east and west windows and glass doors.

e Water heater wrap (where allowed).

Housing Type Two: Homes with Evaporative Cooling Only and Electric Resistance Heating

e Existing ceiling insulation of R-11 or less upgraded to R-30.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

Housing Tvpe Three: Homes with Evaporative Cooling Only and Gas Heating

e  Existing ceiling insulation of R-11 or less upgraded to R-19.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades. a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 1

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 1 (see Climate Zone map). The priority list is comprised of one housing type with a listing of cost
effective upgrades.

A computer audit is required if:

e There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Priority list for Mobile Homes

e Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $18 per square foot).
Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed. incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
uperades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.
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COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 2

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 2 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
effective upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e  There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $8 per square foot).

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Storm windows on single pane windows (installed cost of under $3 per square foot).

e Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).

e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e  Water heater wrap (where allowed).

Housing Type Three: Mobile Homes with Evaporative Cooling Only

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100. or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgerades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 3

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 3 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
effective upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.
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Housing Type One: Mobile Homes with Refrigeration Cooling

e Reflective roof coating.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Storm windows on single pane windows (installed cost of under $3 per square foot).

e Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).

e Shade screens on all sun struck south, east and west windows and glass doors.

e Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Storm windows on single pane windows (installed cost of under $3 per square foot).

e Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).

e Water heater wrap (where allowed).

Housing Type Three: Mobile Homes with Evaporative Cooling Only and Fossil Fuel Heating

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Replacement of jalousie windows with dual pane windows (installed cost of under $9 per square foot).

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades. based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible uperades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 4

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in

Climate Zone 4 (see Climate Zone map). The priority list is comprised of three housing types with a listing of cost
effective upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e There are not sufficient funds to complete all the measures; including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane windows (installed cost of under $7 per square foot).

Shade screens on all sun struck south, east and west windows and glass doors.

Water heater wrap (where allowed).

Housing Tvpe Two: Mobile Homes with Evaporative Cooling Only and Electric Resistance Heating

e Reflective roof coating.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e  Storm windows on single pane windows (installed cost of under $3 per square foot).

e  Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).
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Housing Type Three: Mobile Homes with Evaporative cooling only and Fossil Fuel Heating

e  Reflective roof coating.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Replacement of jalousie windows with dual pane windows (installed cost of under $4 per square foot).

e  Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades, based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades. those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 5

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 5 (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost
effective upgrades.

A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat Items list.

e  There are not sufficient funds to complete all the measures: including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling

e  Reflective roof coating.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Storm windows on single pane windows (installed cost of under $3 per square foot).

e Replacement of jalousie windows with dual pane windows (installed cost of under $11 per square foot).

¢ Shade screens on all sun struck east and west windows and glass doors.

o  Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only

o Reflective roof coating.

e Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Storm windows on single pane windows (installed cost of under $3 per square foot).

e Replacement of jalousie windows with dual pane windows (installed cost of under $10 per square foot).

e Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy. health and safety and energy related repairs) possible
uperades, a computerized audit must be completed to develop a ranking of the energy upgrades. based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

COST EFFECTIVENESS PRIORITY LIST FOR MOBILE HOMES

CLIMATE ZONE 6

The priority list can be use to determine cost effective weatherization materials/measures for mobile homes located in
Climate Zone 6 (see Climate Zone map). The priority list is comprised of two housing types with a listing of cost
effective upgrades.
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A computer audit is required if:

e  There are potential cost-effective energy upgrades to the house that are not listed on the priority list or the General
Waste Heat [tems list.

e  There are not sufficient funds to complete all the measures: including energy related health and safety measures and
other energy related repairs.

e Energy related incidental repairs of more than $100 are included with the energy upgrades.

Housing Type One: Mobile Homes with Refrigeration Cooling (AC or Heat Pump)

Reflective roof coating.

Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
Air Conditioners twenty years old or older upgraded with a minimum 13 SEER unit.

Shade screens on all sun struck south, east and west windows and glass doors.

Storm windows on single pane windows (installed cost of under $3 per square foot).

Replacement of jalousie windows with dual pane, windows (installed cost of under $8 per square foot).
Water heater wrap (where allowed).

Housing Type Two: Mobile Homes with Evaporative Cooling Only

e Reflective roof coating.

e  Pressure diagnostics and repair following the pressure diagnostic procedure established by the WAP program.
e Replacement of jalousie windows with dual pane windows (installed cost of under $3 per square foot).
Upgrade of evaporative cooler motor with higher efficiency two-speed motor.

Water heater wrap (where allowed).

In cases where there are potential cost effective energy upgrades not listed, incidental repairs of more than $100, or
sufficient funds are not available to complete all (energy, health and safety and energy related repairs) possible
upgrades, a computerized audit must be completed to develop a ranking of the energy upgrades. based on their SIR.
Only those measures with a SIR of one or greater can be completed. If sufficient funds are not available to complete all
possible upgrades, those upgrades with the highest SIR must be completed first.

GENERAL WASTE HEAT ITEMS

ALLOWABLE MEASURES WHICH DO NOT REQUIRE A COST EFFECTIVENESS TEST

Domestic Hot Water
e Adjustment of the hot water temperature to 120 degrees if approved by the client.

e Replacement of existing showerhead, which exceeds a flow rate of 2.5 GPM, with a low-flow replacement
showerhead if approved by the client.
e Faucet aerators

Space Heating and Cooling Systems

e Equipment maintenance and tune-up.

e Heating or Cooling System setback thermostat(s) for people with mobility problems or other extenuating
circumstances. which make it difficult for them to manually adjust thermostat set points.

Existing Evaporative Coolers
e General evaporative cooler tune-ups.
¢ Replacement of a single speed evaporative cooler motor with a listed two-speed motor.

MEASURES THAT CAN BE FUNDED WITH LIHEAP WAP

e Replacement Hot Water Tanks: Gas fired tanks shall have R-8.3 minimal sidewall insulation. Electric tanks shall
have R-11 minimal sidewall insulation.
Exterior doors.
Attic ventilation.
Replacement of wall, ceiling, and floor forced air supply registers when existing condition [imits functioning of
control louvers.
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BASE LOAD ITEMS

ALLOWABLE MEASURES WHICH DO NOT REQUIRE A COST EFFECTIVENESS TEST

o Replacement of incandescent light bulbs, which are on for at least one hour per day, with an ENERGY STAR
qualified compact fluorescent bulbs that emit the same amount of light.
e Refrigerators replacement. All replacements must follow the Refrigerator Replacement Policy.

Window Replacements
e Replacements must meet the energy star performance criteria (Www.energystar.gov)

PRESSURE DIAGNOSTIC PROCEDURE

The pressure diagnostic procedures are to be followed when performing air leakage diagnostics and repair. These
procedures provide crews with immediate feedback on the effectiveness of air sealing work, insure that repairs will
provide long-term energy benefit in a safe manner, and provide essential management information needed to monitor
the cost effectiveness of the air sealing programs.

Pressure Diagnostic Decision Tree

The pressure diagnostic decision tree provides assistance to agency personnel in identifying the minimum level of
pressure testing that needs to be performed to meet the Weatherization Program requirements. The decision tree is
comprised of two levels of housing characteristics and corresponding test requirements. In all cases, air sealing can
only be performed in conjunction with pressure diagnostics.

Level One: Homes with Central Forced Air Heating or Cooling.
e The complete pressure diagnostic process must be followed in all cases on homes with a central forced air heating
or cooling system. (Evaporative cooling is not considered a forced air system in this case.)

Level Two: Homes with No Central Forced Air Heating or Cooling

o The use of pressure diagnostic process is optional in homes that do not have a central forced air heating or cooling
system and that do not contain the characteristics listed below.

e Possible cost effective envelope sealing: Pressure diagnostics must be completed on homes where the
cost of space heating and/or cooling provides possible cost effective envelope sealing opportunities.

e Combustion appliance zone testing: The Worst Case Pressure Test must be performed in all zones that
contain a combustion appliance.

Testing Procedure
When performing pressure diagnostic. crews are required to use the following procedures IN SEQUENCE. Ifa test is
not performed, document must be provided in all cases stating the rational for not following the testing procedure.

1. Initial air leakage and room pressure tests
2. Duct repair

Envelope air sealing
Room pressure balancing

3
4

1. Initial Air Leakage and Room Pressure Tests:

These initial tests will provide reference information on the existing condition of the home. This information will be
used to determine what retrofit measures are to be completed and their effectiveness.

A. Perform a complete energy audit and combustion safety test of the house. No pressure testing or air sealing can
be done until the required combustion safety procedure is completed.

B. Perform Room Pressure Tests (dominant duct leakage test, room pressure test, and combustion appliance zone
[CAZ] test) and record pressures. List combustion appliances located in rooms tested. If a pressure of —3 Pascals
(Pa) or more exists in a CAZ, or the possibility exists that repair work will create a pressure of -3 Pa or
more in a CAZ, corrective action must be completed before or in conjunction with air sealing or duct repair.
Discuss possible corrective action with the client. If client refuses to allow corrective action to be completed, no
air sealing or duct repair can be completed.
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Perform zonal pressures and record the results.

Perform initial Whole House CFM50 Test and record the results.

Perform Pressure Pan Test and record initial pressure difference.

Based on the results of the energy audit, combustion safety tests, and pressure tests, determine the extent of work to
be completed.

gliolielie

2. Duct Repair Procedure:

Duct repair can only be performed under the supervision of a trained technician.

The Health and Safety Policy must be followed at all times.

Perform duct repair using approved products (see Product Guidelines) and repair techniques (see Duct Repair
Techniques).

D. After initial duct repair is performed, evaluate if additional duct repair is possible.

E. Once all attainable duct leakage is repaired, perform post duct repair Whole House CFMS50 Test and pressure pan
readings. The difference between the initial Whole House CFMS50 Test and the post duct repair Whole House
CFMS0 Test will provide the CFM reduction in duct leakage.

o>

3. Envelope Air Sealing Procedure:

A. All duct repairs must be completed before envelope air sealing.

B. Envelope air sealing can only be performed under the supervision of a trained technician.

C. The Health and Safety Policy must be followed at all times.

D. Perform air sealing with high-quality products. Weatherization products must be permanent and guaranteed for at
least 15 years.

E. Repeat Whole House CFM50 Test after air sealing work is performed and evaluate if additional air sealing is
possible (see Health and Safety Policy for CFM ventilation requirements).

F. Once air sealing is completed, perform final Whole House CFMS50 Test and record results.

4. Room Pressure Balancing:

A. All duct repair and air sealing must be completed before room pressure balancing.

B. Room pressure balancing can only be performed under the supervision of a trained technician.

C. The Health and Safety Policy must be followed at all times.

D. Perform post air sealing room pressure tests (dominant duct leakage test, room pressure test, and worst case test)
and record room pressures.

E. Review options to remedy pressure imbalances with the client. If pressure balancing is not performed, record

reasons in the work summary.

F. Repeat room pressure tests after initial pressure balancing measures are installed and evaluate if addition pressure
balancing is needed.

G.  Once pressure balancing is completed. repeat room pressure tests and record results.

Economics

The cost effectiveness of pressure diagnostic and repair is to be based on a comparison of the present value of the
reduced air leakage and the cost (labor and materials) to achieve the reduction. The values in the following tables are
designed to provide general guidance on the present value of air leakage control.

Infiltration
The following table gives the present value of reducing the infiltration rate by 100 CFMS50 for a typical weatherized
home.

Present value of 100 Climate Climate Climate Climate Climate Climate
CFMS50 reduction Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
$160 $40 $90 $40 $90 $40
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Duct Leakage
The following table gives the present value of reducing duct leakage by 100 CFMS50 for a typical weatherized home.

Present Value Climate Climate Climate Climate Climate Climate
of 100 CFM Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
reduction

| Heating $800 $90 $345 $95 $385 $50
Cooling* $10 $450 $80 $300 $100 $870

*If a home has only evaporative cooling, only the heating values will be realized in duct repair.

COMBUSTION SAFETY PROCEDURES

The Combustion Safety procedure records data on combustion appliances in the house, possible health and safety issues
with these appliances and the actions taken by the Weatherization program. Because combustion appliances can be the
dominant factor in the health and safety of the occupants, it is imperative that the combustion safety procedures are
followed in all cases.

Gas Leaks
All gas appliances and plumbing must be checked for possible leaks. List any problems found.

Indoor Carbon Monoxide levels

Tests must be completed on the amount of Carbon Monoxide, in parts per million (PPM). found in the ambient indoor
air during appliance operation. An initial test must be performed in every space that contains a combustion appliance
and in one supply vent for combustion forced air furnaces. The test must be repeated if an appliance is serviced or
replaced.

Flue Carbon Monoxide levels

Tests must be completed on the amount of Carbon Monoxide, in PPM. found in the undiluted flue gases of combustion
appliances at steady state. An initial test must be performed on every combustion appliance. The test must be repeated
if an appliance is serviced or replaced.

Combustion Air
Combustion air requirements, as prescribed in NFPA 54 or local gas codes, must be met on all homes with combustion
appliances.

The Kbtu per hr input for heating and water heating equipment must be listed. If Kbtu per hr information is not
available, state this fact and estimate input.

The location of all heating and water heating equipment must be listed.

The source and amount of combustion air for all heating and water heating equipment must be listed. For appliances
that are using an interior space for combustion air, the cubic feet available is determined by the volume (area times
height) of the space. Areas that can be isolated and the flow of air restricted from the combustion appliance are not to
be included.

Heat Exchanger Safety Checks
Tests for possible cracked heat exchanger must be performed on all systems possible.

Draft Test

Test must be completed on the draft, measured in Pascal’s, created in the flue during appliance operation. This test
must be performed on atmospheric (appliances with a draft diverter) appliances. Appliance must draft within one minute
of ignition. Do not drill sealed combustion or power exhaust appliances.

Spillage Test
Test must be performed on atmospheric (appliances with a draft diverter) appliances. Appliance must draft within one
minute of ignition.
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FINAL INSPECTION REQUIREMENTS

A final inspection shall be performed on all jobs.

The final inspection shall verify that the house characteristics reported are correct.

The inspection shall verify that all cost effective opportunities were completed.

The inspection shall include all measures listed on the Work Performed report to verify installation has been completed
in a safe and effective manor.

The inspection shall include a review of the diagnostic result. both pressure and combustion safety. to verify that all
applicable tests were completed. The inspector should complete diagnostics on a sampling of homes to compare with

reported results.

HVAC EQUIPMENT AND DISTRIBUTION INSTALLATION/REPAIR POLICY

The following policy must be strictly adhered to when installing or repairing HVAC equipment and distribution
systems.

Repair/Replacement

In determining if non-functional equipment will be repaired or replaced. the following factors are to be considered.
e Cost of repair

e Incremental cost of replacement

e Present value of savings resulting from new equipment

e Projected life of repaired equipment

If the present value of savings resulting from the new equipment is greater then the incremental cost of replacement. the
equipment can be replaced. If the present value of savings resulting from the new equipment is less then the
incremental cost of replacement. the equipment should be repaired.

Replacement of the equipment is also justified if there is a high probability that the repaired equipment will fail again in
the near term.

Sizing & Installing HVAC Equipment
e  Minimum HVAC efficiencies:
e AC: 13 SEER
e Heat Pump: 13 SEER and 7.7 HSPF
e Combustion furnace: 80% AFUE.
e New mechanical systems shall be sized according to the ACCA Manual J. Room-by-room load calculations using
the ACCA Manual J shall be submitted for each plan to verify sizing.
e Airflow across the indoor coil and/or heat exchanger shall conform to the manufacturer’s specifications.
e  Refrigerant charge shall be installed per the manufacturer’s specifications.
Indoor and outdoor units shall be “matched” according to the ARI Directory.

Evaporative Cooler Installation
It is strictly prohibited to install a new evaporative cooler on the ductwork of a forced air heating or cooling system.

All existing evaporative coolers must be equipped with a damper system that allows the cooler to be isolated from
forced air ductwork or the conditioned space.

Installation of Forced Air Distribution Systems

e All new ductwork must be installed according to the Duct Installation/Repair Techniques and Product Guidelines.

e All duct systems must be pressure tested and the CFM leakage rate cannot exceed 3% of conditioned sqft or 5% of
high speed fan flow of the systems air handler capacity.

e Airflow to each room shall match designed airflow calculations from the ACCA Manual J to within +/- 10%.
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Repair of Existing Air Distribution Systems

All ductwork must be repaired according to the Duct Installation/Repair Techniques and Product Guidelines.

Duct Installation/Repair Techniques

A. Flex ducts

e Seal the start collar to the plenum using mastic reinforced with mesh around the entire circumference.

e At all connections (triangles, junction boxes. etc.). fasten the inner liner to the start collar using a mechanically
tightened draw band for mechanical strength.

e Seal the inner liner using approved mastic reinforced with fiberglass mesh and overlaid with another layer of mastic
sufficient to cover the entire pattern in the mesh.

e Fasten the outer liner well over the start collar using a mechanically tightened draw band.

Seal all boots to the Sheetrock using mastic or silicone caulk applied at the point where the air barrier (metal or
exterior foil backing) meets the Sheetrock.

B. Duct board

e  Staple all duct board joints with appropriate staples every two inches.

e Apply a laver of mastic; embed reinforcing mesh and overcoat with another layer of mastic sufficiently thick to
hide the pattern in the tape.

Allow for proper curing (manufacturer's specifications) before starting the system. This is critical.
Seal all boots to the Sheetrock at the point where the foil backing meets the Sheetrock.

C. Metal

e Seal all points where components join together using mastic. Special attention must be given to any area where
tabs provide the method of securing the joint.

e Seal all boots to the Sheetrock at the point where the metal meets the Sheetrock.

e Join all components with screws or other mechanical fastening devices as required in listings or code.

D. Building Cavities Used as Returns

e Ifthe cavity is lined with Sheetrock. seal all joints with mastic. All gaps over 1/4 inch must be reinforced with
embedded mesh tape.

e Ifthe cavity is lined with duct board with the fiberglass side facing inside. you must create a positive air barrier in
the plenum by covering the fiberglass with a material such as Sheetrock. duct board with the foil facing inside. or
coat the fiberglass with mastic, etc., and seal all remaining joints in the plenum.

e Ifthe cavity is unlined (exposed studs) and it is impossible to line the plenum. seal all joints, holes and penetrations
using mastic applied with a brush attached to a handle or other extension. It may be easier and more effective to
simply create a ducted plenum or chase and avoid the problems associated with using a building cavity to convey
conditioned air.

e [t may be necessary to cut a hole in the plenum in order to gain access and seal the interior adequately.

E. Air Handler

Seal all penetrations and gaps between materials using mastic or silicone. If the gap is over Y inch, reinforce with

fiberglass mesh.
Seal the areas where the air handler meets the supply/return plenums using mastic reinforced with fiberglass mesh

or other approved methods.
Seal any panels that will require frequent access by the client (such as the filter area). using a quality temporary

tape (duct tape).

The air handler must not have any noticeable leaks.

F. Wall Penetrations

(The most common wall penetration problem is where the opening for the return grille is cut through the wall. In such

an installation. even in a lined plenum. the wall cavity is open into the plenum.)

Where an un-ducted section of the air distribution system penetrates a wall cavity, the wall cavity must be sealed.

The cavity will first be blocked using a rigid air barrier such as Sheetrock or duct board with the foil facing the

airflow.
All seams. cracks. crevices, and openings will then be sealed airtight using approved mastic.
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PRODUCT GUIDELINES

All new ductwork will be a minimum of R-6.

Duct sealing materials shall have both excellent cohesive and adhesive qualities.

Water-based Latex mastic with at least 50 percent solids reinforced with fiberglass mesh at all duct connections.

joints and seams shall be used. "Hardcast" type mastic with reinforcing mesh is also acceptable.
The ducts shall be further attached as per manufacturer's specification, using a draw tie, plumbing strap or screws.

as appropriate for a strong mechanical connection. The mechanical connection does not replace air sealing.
Foil tapes. including UL 181 AP-type tapes. when used alone will not be accepted. If tape is used to temporarily

hold a seam. it must be overlaid with a coating of mastic that extends at least one inch (1") past the tape on all
sides. and is thick enough to hide the tape completely.
Do not use materials that are potentially damaging or have harmful effects, such as toxic vapors or carcinogenic

substances that may be harmful to the clients or the installer. Agencies are required to obtain and maintain the
Material Safety Data Sheets (MSDS) for all materials used on the job. Federal law requires this procedure: further
information is available locally from the vendor.

Materials must meet all current codes and manufacturer's specifications.
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HEALTH AND SAFETY PLAN

PURPOSE

To establish the policies and procedures under which health and safety concerns are addressed in the Weatherization
Assistance Program (WAP).

GOAL

To ensure energy savings are the result of Weatherization Assistance Program actions while promoting a healthy and
safe environment for clients and WAP workers and contractors.

SCOPE

Energy-related health and safety concerns need to be remedied before, or because of, the installation of
weatherization materials. Therefore, energy-related health and safety hazards associated with weatherization
activities may be remedied or prevented with DOE funds. Measures and their costs must be reasonable and
must not seriously impair the primary energy conservation purpose of the program.

The Health and Safety Procedures are applicable to all activities under the WAP.

A. Grantee Health & Safety

The Arizona Energy Office — WAP field monitors will follow all applicable health and safety rules with respect to the
conduct of their on-site job visits including the use of face masks. hard hats, appropriate footwear, and such other
applicable attire and equipment so as to minimize personal risks.

B. Crew and/or Contractor Health & Safety

Arizona Sub grantees and their contractors will comply with Occupational Safety and Health Administration (OSHA)
requirements in all weatherization activities.

The costs for Sub grantees to comply with OSHA requirements (action items & measures that DOE funds and receives
credit for) may be charged under health and safety, tools and equipment. incidental repairs. etc. The cost category
selected will be charged consistently throughout the state (from agency to agency) for the same activity.

Because of the wide range of activities involved in weatherizing a house. ensuring crew health and safety requires a
broad knowledge of the appropriate OSHA requirements. Some of these requirements include, but are not limited to:
respirator protection. techniques for safely lifting heavy objects, electrical equipment safety, ladder safety. and general
worker protection. OSHA standards should be consulted for further details.

Other useful information includes Material Safety Data Sheets (MSDS) that identify potential health risks and describe
the proper use. handling, and storage of a wide variety of materials, including some common weatherization materials.
MSDS also recommend personal protective equipment and address first aid measures.

C. Client Health and Safety

Weatherization services can be provided in a manner that minimizes risk to workers and clients. Although the
Weatherization Assistance Program does not provide all the solutions, awareness of potential hazards is essential to
providing quality services. A list of the more common hazards and DOE's preferred approach to them are discussed in
Section D. Other energy-related hazards should.be considered on a case-by-case basis

Grantees and subgrantees are required to take all reasonable precautions against performing work on homes that will
subject workers or clients to health and safety risks. If there is any doubt that weatherization work can be conducted in
a manner that is safe for all parties concerned, the Subgrantee must not proceed further.
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Before beginning work on the residence. Subgrantees will take into consideration the health concerns of each occupant.
the condition of the dwelling. and the possible effect of work to be performed on any particular health or medical
condition of the occupants. When a person's health is fragile and/or the work activities would constitute a health or
safety hazard. the occupants at risk will be required to leave the home during these work activities or the work will be
suspended until such a time as it can be performed appropriately.

D. Potential Hazard Considerations

1. Biologicals

Removal of mold. odors. viruses, bacteria, unsanitary (including raw sewage) conditions, and rotting wood is not a
Weatherization responsibility; however, Subgrantees frequently encounter these conditions. DOE funds may be used if
these conditions must be remedied to allow effective weatherization work and/or to assure the immediate or future
health of workers and clients. The Arizona Energy Office — WAP requires that its Subgrantees seek prior approval to
proceed before attempting to weatherize such dwellings with Biological problems.

Arizona Subgrantees will exercise caution when selecting air tightness limits for dwellings with these problems. Since
these conditions are often related to moisture, Arizona subgrantees may use DOE health & safety funding to acquire
moisture detection instruments. Subgrantees should incorporate moisture detection into their initial energy audits. If
necessary. weatherization services may need to be delayed until moisture problems can be corrected by other funding
sources.

2. Combustion Appliances and Combustion Gases

The following policy must be strictly adhered to when completing Weatherization work. If any house fails these
program safety standards and the problem cannot be remedied. the homeowner must be notified in writing and a copy
placed in the client's file.

e Perform air sealing and duct repair only in conjunction with pressure diagnostics to ensure that sufficient
ventilation and draft rates are maintained in the home.

© A UL listed carbon monoxide detector (Underwriters Laboratories 2034-98) shall be installed in all structures
with an attached garage or a combustion appliance located in the conditioned space.

. Research and follow the local health and safety codes and standards dealing with residential ventilation
requirements for occupants and combustion equipment.

e No air sealing (including duct repair) should be done if there is a high pollution source, such as a non-vent
combustion heater, that can't be removed.

e No air sealing (including duct repair) should be done if there are existing health and safety problems in the
home.
. No air sealing (including duct repair) should be done if there is Carbon Monoxide (CO) present in the flue

gases higher than 100 PPM.

e No air sealing (including duct repair) should be done if there is a possible gas leak.
e No air sealing (including duct repair) should be done if CO is greater than 9 PPM in the living space.
° If CFM50 is less than 1500 CFM for the home or 300 CFM per person (whichever is greater). the homeowner

must be advised of the tightness of the home. Any further air sealing (including duct repair) may require that
an active ventilation strategy be employed.

° Under normal operating conditions, an air handler cannot create room pressures with a magnitude of - 3.0
Pascals. or greater with reference to outside, anywhere in a combustion appliance zone.

e Corrective action must be completed before or in conjunction with air sealing (including duct repair) if a
negative pressure of 3 pascals or greater exists or is produced by repair work in a combustion appliance zone.
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. Flame change is an indication of a cracked heat exchanger - no air sealing (including duct repair) should be
done until the problem is fixed.

. If spillage of flue gases occurs for more than one minute - no air sealing (including duct repair) should be done
until the problem is fixed.

If draft is low. it must be fixed before air sealing (including duct repair) is completed.

Minimum draft pressures required as follows:
Outside temperature below 20° F. -5.0 pascals draft
Outside temperature 20° to 40° F. -4.0 pascals draft
Qutside temperature 40° F to 60° F. -3.0 pascals draft
Outside temperature 60° F to 80° F, -2.0 pascals draft
Outside temperature above 80° F. -1.0 pascals draft

IF THE CONDITIONS DESCRIBED BELOW CONCERNING COMBUSTION AIR ARE NOT MET. NO AIR
SEALING (INCLUDING DUCT REPAIR) SHOULD BE DONE:

. In homes of ordinary tightness insofar as infiltration is concerned. all or a portion of the air for fuel-burning
appliances may be obtained from infiltration when the requirements for 50 cubic feet per 1000 Btu/hr input is
met. Two openings are required and one shall be within 12 inches of the bottom of the space containing the
combustion equipment. Openings shall allow space to communicate with the rest of the house. A minimum
free area of one square inch per 1000 Btu per hour (or 100 square inches, which ever is greater) of the total
input rating of all gas utilization equipment in the space. shall be provided.

) In all cases where combustion air is from inside the home, the homeowner must be made aware of this and sign
the Health and Safety Waiver before any air sealing or duct repair is completed.
(Note: If this method is used. special attention must be given to zonal and draft pressures. In buildings of
unusually tight construction. combustion air shall be obtained from outside.)

. In homes that receive combustion air from outside the conditioned space, two openings are required. One shall
be within 12 inches of the top and one within 12 inches of the bottom of the space containing the combustion
equipment. The openings shall communicate directly, or by ducts. with the outdoors or spaces (crawl or attic)
that communicate with the outdoors.

. The following guidelines must be met when determining the minimum free area for combustion air openings:
e Openings directly communicating with the outdoors shall provide one square inch per 4000 Btu per

hour of the total input of all gas utilization equipment in the space.

e Openings communicating to outdoors with vertical ducts shall provide one square inch per 4000 Btu
per hour of the total input of all gas utilization equipment in the space.

e Opening communicating to outdoors with horizontal ducts shall provide one square inch per 2000 Btu
per hour of the total input of all gas utilization equipment in the space.

(NOTE: Ifthe free area is not known because of louvers or screens. double the required opening size. IF THESE
NFPA 54 NATIONAL FUEL GAS CODE REQUIREMENTS ON COMBUSTION AIR ARE NOT MET, THEN
NO AIR SEALING (INCLUDING DUCT REPAIR) SHOULD BE DONE UNTIL THESE CONDITIONS ARE MET.)

3. Fire Hazards

Combustion appliances and their associated venting systems can also present potential fire hazards. Subgrantees that
accept clients with wood stoves and fireplaces will have procedures to identify potentially dangerous creosote build-up
in chimneys and wood stove flues.

It is the Subgrantee’s responsibility to ensure that any work on wood stoves and fireplaces conforms with applicable
codes in jurisdictions where the work is being performed.
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4. Existing Occupant Health Problems

Subgrantees will be sensitive to client health problems that might be exacerbated by weatherization activities.

Subgrantees will establish procedures to identify pre-existing client conditions (e.g.. allergies) and address such
problems when they are found. Those procedures should address the manner in which such problems will be identified
and the steps to be taken to ensure that weatherization work will not worsen these problems.

5. Indoor Air Quality (1IAQ)

a. Asbestos

General asbestos removal is not approved as a DOE WAP health and safety weatherization cost.

Major asbestos problems should be referred to the Arizona Department of Environmental Quality or to the
Environmental Protection Agency (EPA).

Where local agencies work on large heating and distribution systems, including related piping, asbestos removal may be
necessary. Removal is allowed to the extent that energy savings resulting from the measure will provide a cost-effective
savings-to-investment ratio. This would normally be true with work done on large. multifamily heating systems.

Where permitted by code or EPA regulations, less costly measures that fall short of asbestos removal, such as
encapsulation. may be used. Removal and replacement of asbestos siding for purposes of wall cavity insulation is
permissible if allowed by state and local codes.

b. Radon

Where there is a previously identified radon problem, work that would exacerbate this problem should be limited.
Radon abatement is not an allowable activity under the Weatherization program. However. those costs associated with
taking precautions in a dwelling known to have radon problems are allowable weatherization expenditures. These costs
are allowable if an energy audit indicates that weatherization techniques would help in radon remediation. While
Subgrantees should establish sound radon-related strategies., major radon problems should be referred to the appropriate
local environmental organization or agency for mitigation or abatement.

¢. Formaldehvde and Volatile Organic Compounds (VOCs)

Formaldehyde vapors may be slowly released by some new carpets, wafer-board.
plywood. etc. Some household cleaning agents also emits VOCs.
Caution should be taken when selecting air tightness limits in dwellings with VOC problems.

6. Lead Paint

In May 2001, the Weatherization Assistance Program (WAP) issued Program Notice 01-10, Weatherization
Activities and Federal Lead-Based Paint Regulations. This document and its attachments lay out the
requirements for Arizona’s sub-grantees and their contractors to follow when working in homes with lead-based
paint.

Lead-based paint dust and other residues are hazards that Weatherization workers are likely to encounter in older
homes. HUD estimates that four million homes have significant lead-based paint hazards. Furthermore. some
Weatherization work (working with older wood sash windows) may directly disturb lead-based paint. possibly creating
hazardous conditions. Arizona’s WAP policy is that Weatherization workers must be aware of the hazard and conduct
Weatherization activities in a safe work manner to avoid contaminating homes with lead-based paint dust and debris.
and to avoid exposing the occupants. themselves and their families to this hazard. The protocols used to safe guard
people from lead-based paint hazards are called LLead Safe Weatherization (LSW).
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ARIZONA'’S LEAD SAFE WEATHERIZATION PROTOCOLS

LSW is a set of protocols to be used when disturbing surfaces that may have lead-based paint. that will reduce and
control the amount of lead dust and paint chips that are generated. Arizona has adopted the protocols developed by the
Montana State University. These protocols are attached or the curriculum is available for review on the WAPTAC
website www.waptac.org.

When is LSW necessary.

Local sub-grantees will use the following set of criteria for determining when LSW would be performed:

® The dwelling was constructed pre-1978, and
e The dwelling has not been determined to be lead-based paint free, and
e Either, the amount of disturbed lead-based painted surface exceeds two square feet per room of interior

surface. twenty square feet of exterior surface, or 10 percent of a small component type. e.g.. window: or the
amount of lead-based paint dust that will be generated by the Weatherization work exceeds the OSHA -defined
airborne levels for lead.

Testing for lead-based paint and lead-based paint residues.

Testing for lead-based paint is not an allowable weatherization expense except, when it is related to the installation of
energy efficiency measures. These expenditures must be within the limits set by the state in its Weatherization health
and safety plan.

In pre-1978 houses where the presence or absence of lead-based paint has not been determined. testing for lead-based
paint could be worthwhile as an economy step. If the anticipated weatherization/energy efficiency work involves
disturbing more than a small amount of painted surfaces. then ruling out the presence of lead in the paint would save
extra time and costs associated with doing LSW practices. Testing in a home for lead in a painted surface, when it is
done. is limited to only those surfaces that will be disturbed.

The following considerations are offered as a guide to determining whether testing is worth the time and
money on a case-by-case basis:

Houses (including mobile homes. and apartments) built from 1978 on may be assumed to be free of
lead-based paint, without testing.

° In houses (including mobile homes, and apartments) built prior to 1930, it is logical to simply assume
the presence of lead-based paint and save the cost of testing.
° In homes built between 1930 and 1978. testing may not be warranted if the amount of paint to be

disturbed is small, since it may be cheaper to perform LSW for a small area than to incur the expense
of testing. However, where the amount of paint to be disturbed is relatively large, it may be worth the
cost of testing. since a negative result would mean that the crews could dispense with having to
perform the LSW protocols.

Routine testing of every house for lead paint levels before the start of work (testing of painted surfaces to
be disturbed and/or risk assessment) and at the end (clearance testing) is a standard practice associated
with lead paint hazard control or abatement work and is not an allowable use of DOE Weatherization
funds, except as required when weatherization work is being done on HUD homes or with HUD funds.
If a sub-grantee establishes a regimen of routine risk assessment and clearance testing for all cases
where the presence of lead paint is a possibility, the sub-grantee must use other sources of funding to
implement such a policy.

NOTE: HUD’s guidance to its properties has been to test all properties for the presence of lead-based
paint; so, the HUD program housing in vour area may already have been tested for lead-based paint.

About Clearance Testing - Clearance testing (as required by the HUD Rule) is not a requirement for
Weatherization work per se. As such, clearance testing is not an allowable expenditure of DOE funds.
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However. under some circumstances, clearance testing may be required if you are doing Weatherization work
in HUD proeram housing or you are using HUD funds. In these instances, your first course of action should be
to ask the HUD program to fund the additional cost for LSW and clearance testing. If no HUD funds are
available. DOE funds may be used for clearance testing since it is a requirement in this instance.

Arizona subgrantees must seek prior approval in every instance before DOE WAP funds will be approved for clearance
testing in allowable special situations involving HUD housing.

Deferrals

Arizona’s WAP sub-grantees will follow the lead-based paint “deferral policy” to determine when it is prudent to defer
certain Weatherization work in homes that have either tested positive or are assumed to have lead-based painted
surfaces.

® First, the subgrantee should assess the following factors:

1) Is the subgrantee prepared to work with lead-based paint? (i.e.. have workers received training in LSW work
practices - is the necessary equipment, such as HEPA vacuum cleaners, available: and does the agency’s
liability insurance cover work with lead-based paint);

2) What is the condition of the painted surfaces in the house that might be specifically disturbed in the course of
an allowable weatherization measure? (i.e., are they seriously deteriorated):

3) What is the extent to which the specific energy efficiency measures determined by the audit will disturb
painted surfaces? (i.e.. will the disturbance likely generate dust in excess of OSHA minimums):; and,

4) Will the cost of doing LSW work represent a large portion of the total cost. such as to exceed the amount
allowed by the state’s health and safety plan (which could be the case if large amounts of lead-based paint
surfaces will be disturbed)?

e Second, the grantee should determine. based on consideration of the above factors, whether to:

1) proceed with all the weatherization work, following LSW work practices: or
2) Do some of the weatherization tasks, defer others: or
3) Defer all the weatherization work

Deferral would mean postponing the work either until the Weatherization agency is prepared to
work with lead-based paint. or until another funding source has been identified that can finance
corrections to the problem LPB area that weatherization can be safely performed.

In cases where extensive LSW would be necessary, agencies are encouraged to arrange with other
organizations, which are funded to do lead-based paint hazard control, to perform some of the
more costly activities, such as risk assessment or clearance testing.

In areas where there are no organizations performing such work, Weatherization agencies may
choose to develop their capabilities (purchase of equipment and advanced training for subgrantee
crews) for lead-based paint hazard control work, but they may not use DOE Weatherization funds
for this purpose. In such a home. regular Weatherization work that does not disturb painted
surfaces can be done.

Funding of lead safe weatherization

Whereas DOE funds may be used to pay for Weatherization activities that disturb lead-based painted surfaces while
installing energy efficiency measures or for case-by-case testing. the funds may not otherwise be used for abatement,
stabilization or control of lead-based paint hazards. or routine entrance and clearance testing.

However, U. S. Department of Housing and Urban Development (HUD) funds such as Community Development Block
Grant (CDBG). lead hazard control programs and HOME Repair and Rehabilitation Program funds may be used to do
this work. Also. U. S. Department of Health and Human Services’ (HHS) Low-Income Home Energy Assistance
Program (LIHEAP). may be used for certain expenses related to Lead Safe Weatherization.,
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Specifically, for DOE funding, agencies should budget LSW costs under health and safety as a separate cost category.
excluded from the calculation of average cost per home. Lead Safe Weatherization costs include labor, material,
insurance. training, and equipment.

Liability issues

Unless an agency has specifically purchased additional insurance to cover pollution occurrences, they probably do not
have sufficient insurance for their work as required by the WAP’s Program Year 2002 Annual Guidance,
Weatherization Program Notice 02-1. It is likely that their general liability insurance has a pollution occurrence
exclusion.

All Arizona Sub-grantees must have liability insurance that covers work in a home with lead-based paint before any
LSW work is implemented. This liability insurance does not and should not cover lead abatement projects.

Abatement projects are extensive projects designed to permanently eliminate the lead-based paint hazard. Only work
that HUD refers to as “interim controls” must be covered. It is important to use this policy to demonstrate to the insurer
the limited nature of the paint disturbance and the precautions being taken to avoid liability. The cost of such insurance
is an allowable DOE expense. and we urge agencies to seek ways to obtain the coverage at reasonable rates.

For insurance shopping purposes. there are features about Weatherization work that local agencies should use in
making the case for the lower risk associated with the nature of Weatherization work. especially when compared to
lead-based paint abatement and lead hazard control work:

e  Weatherization is different from lead hazard control work and involves lesser levels of work associated with
painted surfaces. In fact, the disturbance of painted surfaces. by comparison, is minimal and when it happens.
is incidental to the purpose of the work - the installation of energy conserving measures.

e In addition. not all weatherization work involves disturbing painted surfaces and some homes are lead free. and
so the risk basis for insurance rates - unlike insurance for lead hazard control work - should not be based on
one hundred percent operations in a lead paint environment for every home weatherized.

DOE is involved with EPA and HUD in continuing discussions with the insurance industry about ways to qualify
Weatherization agencies for more favorable rates. We also welcome suggestions from state and local agencies with
experience in obtaining reasonable rates for this kind of work, which we will share with the Arizona subgrantees.

Training

Arizona’s WAP requires that when disturbance of painted surfaces is significant, Weatherization workers will use LSW
practices.

Arizona’s WAP will provide or recognize prior participation in the following training opportunities to sub-grantee as
required. taking into consideration each subgrantees mix of action items and allowable measures:

. LSW workshops provided by trainers who are certified in The HUD Lead Safe Work Practices.
. Peer-to-Peer training.
. Individual agency training on an as needed basis.

All training will utilize the Lead Safe Weatherization curriculum developed by Montana State University.

7. Building Structure

Building rehabilitation is beyond the scope of the Weatherization Assistance Program; however, Arizona Subgrantees
frequently encounter homes in poor structural condition. Dwellings whose structural integrity is in question should be
referred to the Arizona Department of Housing.

Weatherization services may need to be delayed until the dwelling can be made safe for crews and occupants (see
Deferral Standards).
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Incidental repairs necessary for the effective performance or preservation of weatherization materials are allowed if the
cost of the weatherization material and incidental repair are cost justified by the audit. Examples of these limited
repairs include sealing minor roof leaks to preserve new attic insulation and repairing water-damaged flooring as part of
replacing a water heater.

8. Electrical Issues

The two primary energy-related health and safety electrical concerns are 1) insulating
homes that contain knob-and-tube wiring and 2) identifying overloaded electrical circuits.

Older electric wiring, primarily knob-and-tube wiring. located in a wall cavity or exposed on an attic floor was
originally intended by code to have firee air movement for that would cool the wire when carrying an electric current.
Laboratory tests have shown that retrofitting thermal insulation around electric wiring can cause it to overheat, resulting
in a fire hazard.

Arizona program policy requires that Subgrantees ensure that insulation around knob-and-tube wiring conforms with
applicable codes in jurisdictions where the work is being performed.

Serious electrical hazards exist when gross overloads are present. Should auditors and crews find such existing
problems, they must notify the owner verbally and in writing by the Subgrantee WAP program manager.

Weatherization measures that involve the installation of new equipment such as air conditioners, heat pumps, or electric
water heaters can exacerbate previously marginal overload problems to hazardous levels. The problem must also be
noted in the client file. To the extent that these problems prevent adequate weatherization, the agency should consider
repairing them on a case-by-case basis.

9. Refrigerant Issues

The replacement of air conditioners requires Subgrantees to ensured that the requirements of the Clean Air Act 1990,
section 608, as amended by 40 CFR 82. 5/14/93. be enforced. The appliance vendor. de-manufacturing center, or other
entity recovering the refrigerant must possess EPA-approved section 608 type I or universal certification. Subgratnees
must ensure they have appropriate protocols in place that comply with all standards relating to the disposal of the
existing appliances.

10. Other Code Compliance Issues

It is the Subgrantee’s responsibility to ensure that weatherization-related work conforms with applicable codes in
jurisdictions where the work is being performed.

E. Deferral Standards

The decision to defer work in a dwelling is difficult. but necessary. in some cases. This does not mean that assistance
will never be available, but that work must be postponed until the problems can be resolved and/or alternative sources
of help are found. Note that subgrantees. including crews and contractors, are expected to pursue reasonable options on
behalf of the client, including referrals. and to use good judgment in dealing with difficult situations.

Subgrantees will develop guidelines and a standardized form for such situations. The form will include the client's name
and address. dates of the audit/assessment and when the client was informed. a clear description of the problem,
conditions under which weatherization could continue, the responsibility of all parties involved, and the client(s)
signature(s) indicating that they understand and have been informed of their rights and options.

Deferral conditions may include:

e The client has known health conditions that prohibit the installation of insulation and other weatherization
materials.

e The building structure or its mechanical systems, including electrical and plumbing, are in such a state of
disrepair that failure is imminent and the conditions cannot be resolved cost-effectively.
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e The house has sewage or other sanitary problems that would further endanger the client and weatherization
installers if weatherization work were performed.

e The house has been condemned or electrical. heating, plumbing, or other equipment has been "red tagged" by
local or state building officials or utilities.

e  Moisture problems are so severe they cannot be resolved under existing health and safety measures and with
Minor repairs.

e Dangerous conditions exist due to high carbon monoxide levels in combustion appliances. and cannot be
resolved under existing health and safety measures.

e The client is uncooperative. abusive. or threatening to the crew. subcontractors, auditors, inspectors, or others
who must work on or visit the house.

e The extent and condition of lead-based paint in the house would potentially create further health and safety
hazards.

e In the judement of the energy auditor. any condition exists which may endanger the health and/or safety of the
work crew or subcontractor, the work should not proceed until the condition is corrected.

REFRIGERATOR REPLACEMENT POLICY

The following criterion apply to replacement refrigerators:

ELIGIBILITY FOR REPLACEMENT

Weatherization Program Notice 00-5 lists the types of refrigerators that may be installed with U.S. Department of
Energy (DOE) funds. Refrigerators and refrigerator-freezers with manual. automatic. or partial automatic defrost are
eligible. Units must comply with UL-250 and with energy efficiency standards established in the National Appliance
Energy Conservation Act of 1987 that are periodically updated. New replacement units may not have through-the-door
ice or water service since this feature increases energy use.

To qualify for replacement. the refrigerator replacement unit must result in a savings-to-investment ratio (SIR) of 1.0 or
greater.

To determine the SIR. one of the following methods must be used to determine the energy use of the existing unit:
e  Refrigerator replacement analysis tools that utilize the Association of Home Appliance Manufacturers or other
approved refrigerator databases.
e Meter electric usage of the existing unit utilizing an approved meter. A list of approved meters is available
from the Arizona Energy Office.

METERING REQUIREMENTS

e  Meter at least 10% of units replaced — It is not required to meter every existing refrigerator that is replaced.
Initially. as the program gains experience. DOE will require metering on at least 10% of the units replaced. Units
that cannot be located in the Association of Home Appliance Manufacturers, or other refrigerator databases. may
make up all or most of the 10% requirement,

e  Meter at least 2 hours — The minimum metering duration required to obtain results accurate enough to make a
reliable replacement decision has been debated for several years. DOE believes a two-hour minimum metering
duration is an appropriate compromise.

MATERIALS

e New refrigerators shall:
o Not exceed the size as the replaced unit.
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o Not exceed 18 cubic feet in size.
o Have a minimum l-year warranty.

INSTALLATION

e The electrical outlet shall:
o Provide the voltage specified on the ID plate of the new refrigerator.,
o Be properly grounded and/or protected with a properly functioning GFIC device.
o Be located within reach of the refrigerator without the use of an extension cord.
o Bein good condition with nothing visibly wrong (e.g., not cracked or broken, and no spark, smoke. or

burn marks, etc.).

o Meet refrigerator manufacturer’s specifications for space and clearances.

° The contractor shall:

o Deliver and install the new refrigerator.

Level the unit to ensure proper operation.

Ensure that door hinges are on the appropriate side.
Instruct the customer on refrigerator operation.

Deliver warranties and operating manuals to the customer.
Set temperature controls appropriately.

O |0 |0 |0 |O

DISPOSAL

e The contractor shall:

o Take unit out of service. Make sure the existing refrigerator, removed from the house. does not find its
way back onto the electric grid.

o Dispose of unit in an environmentally responsible manner. All refrigerators replaced must be properly
disposed of according to the environmental standards in the Clean Air Act of 1990, section 608, as
amended by Final Rule 40 CFR 82, May 14, 1993.

o Take unit to a de-manufacturing facility or incorporate disposal requirements in vendor contract.

o Remove all packing materials from the customer’s premises.

REPORTING

e The sub-grantee shall record the following information for both the existing and replacement refrigerators on the
Household Reporting Form:
o Manufacturer (for years available).
o Brand.
o Year of manufacture.
o Model number.
o Type (e.g.. side-by-side. top freezer).

o Database estimated kWh/yr.

e On metered units, the sub-grantee shall provide an estimated annual kWh usage and the duration of metered data.
e Provide saving to Investment Ratio for the replacement refrigerator.

WAIVERS

There may be cases were it is the best interest of the client that a refrigerator be installed that does not meet the
requirements of the Weatherization Assistance Program Refrigerator Replacement Policy. In these cases. the
Weatherization Assistance Program Waiver Process must be followed.
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Appendix 2: 150 House Study by AEO

Present Value Analysis
SWG Low-Income Weatherization Program
July 1., 1999 to June 31, 2000

The total amount of Southwest Gas Low Income funds spend in the fiscal 99/00 program year was
$166.218.58 (WACOG June report still not in). $123.295 was spent of measures that are included in the
analvysis. $42.923 was spent on health and safety and other repairs. $22.069 was spent on administration.
Total present value for funds spent was $536.422. Saving to investment ration for Southwest Gas (SWG)
funds spent on measures is 3.22.

Below is a summary of how these figures were derived.

Average cost per measure:

The Southwest Gas Low-Income funds are used in conjunction with a number of other funding sources. This
results in multiple funding sources being used in a high percentage of installed measures. This requires that
an average costs per unit to complete a weatherization measure be determined, allowing these values to be
applied to the (SWG) funds spent on each measure. The following is a list of these average program costs
for measures that used SWG funds.

Duct repair:
Air Conditioned homes: 0.83 CFMS50 per dollar.

Evaporative cooling: 2 CFMS50 per dollar.

Infiltration (air sealing and pressure balancing):

Air Conditioned homes: 1.5 CFM50 per dollar.

Evaporative cooling: 3.6 CFMS0 per dollar.

Pressure balancing: Approximately 3 Pascals average per home.

Attic insulation:

Air Conditioned homes: Average existing insulation level of R-7, increasing to R-30 for $.30 per square foot.
Evaporative cooling: Average existing insulation level of R-2, increasing to R-19 for $.25 per square foot.

Shade screens:
$3 per square foot

HVAC equipment replacement:
AC/heating: 11.5 SEER AC and an 80% AFUE gas furnace (gas pack) average cost of $2400.
Heating only: 80% AFUE gas furnace average cost of $1300.

Present value analysis

The next step was to determine present value for each of the measures listed above. The present value
analysis presented used a discount rate of 3.7%. Life of measure used in present value analysis is listed with
each measure.

Duct sealing: The following values were derived by utilizing the results from the APS study on duct
leakage performed by Proctor Engineering. The saving values used are very conservative and could be as
much as two times the value listed because of the interaction between duct leakage, house pressures,
infiltration and system efficiency. Measure life of 20 years
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Climate zone

AC/Forced air heating

Evap cooling/Forced air
heating

I1 (Phoenix)

$5.15 per CEFMS50 reduction

$.65 per CFM50 reduction

11 (Prescott

$3.3 per CFM50 reduction

$2.50 per CFM 50 reduction

IV (Tucson)

$3.70 per CFMS50 reduction

$.70 per CFM50 reduction

VI (Yuma)

$9.00 per CFM50 reduction

$.35 per CFM50 reduction

Infiltration: The following values were derived using REM/design Software. Measure life of 20 years

Climate zone

AC/Forced air heating

Evap/Forced air heating

II (Phoenix)

$.29 per CFM50 reduction

$.22 per CEFM50 reduction

I11 (Prescott)

$.59 per CFM50 reduction

$.59 per CFM 50 reduction

IV (Tucson)

$.26 per CFM50 reduction

.23 per CFM50 reduction

VI (Yuma)

$.50 per CFM50 reduction

$.14 per CFMS50 reduction

Attic Insulation: The following values were derived using REM/design Software. Measure life of 20 vears

Climate zone AC/Forced air heating Evap/Forced air heating
R-7 to R-30 R-2 to R-19

11 (Phoenix) $1.02 per square foot $.23 per square foot

I11 (Prescott) None completed $.70per square foot

IV (Tucson) $.85 per square foot $.23 per square foot

VI (Yuma) $.98 per square foot $.20 per square foot

Shade Screens (AC only): The following values were derived using the REM/Design software. Measure
life of 7 years

Climate zone Shade Screens

I (Phoenix) $13 per square foot

I1I (Prescott) None completed

[V (Tucson) None completed

VI (Yuma) None completed

HVAC Equipment Replacement: The following values were derived using the REM/Design software.
Measure life of 15 years

Climate zone 11.5 SEER 80% AFUE
80% AFUE

I1 (Phoenix) $7685 $745

111 (Prescott) None completed None completed

IV (Tucson) None completed $827

VI (Yuma) None completed None completed

Dollars per measure spent

By determining the total dollars spent per measure and applying it to the average cost of measure and present
value amount, an estimate of the total present value for the SWG [ow-income program can be determined.
To achieve this. the total dollar amount of SWG funds spent per measure is multiplies by the average cost to
determine the total amount of the measures completed with SWG funds. The total amount of measure
completed is multiplied by the unit present value of the measure to estimate the present value for each
measure. *note, infiltration saving for pressure relief not included.
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Climate zone II:

Measure Dollars Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure
Duct repair/AC $24.618 | .83 CFM50 20,433 $5.15 $105,230
CFMS50

Duct repair/Evap $24.326 | 2 CFMS50 48.652 $.65 $31.624
CFMS50

Infiltration/AC $3.682 1.5 CEM50 5,523 CFM50 | $.28 $1.602

Infiltration/Evap $10.936 | 3.6 CFM50 39.370 $.22 $8.661
CEMS50

Attic insulation/AC | $10.949 | 3.3 sq. ft. 36.132 sq. ft. $1.02 $36.854

Attic $8.090 4 sq. ft. 32.360 sq. ft. $.23 $7.443

insulation/Evap
Shade screens $1.950 .333 per sq. ft. 649 sq. fi. $13 $8.437
AC/Heating $14.682 | .00041 6 $7.685 $46.110
systems ($2.400 per
system)

Heating systems $7.667 .00077 5.9 $745 $4.396
($1.300 per
system)

Totals $106.900 $250.357

Climate zone I11:

Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure

Duct repair/AC None

Duct repair/Evap $586 2 CFM50 1.172 CFM50 | $2.50 $2.930

Infiltration/AC None

Infiltration/Evap None

Attic insulation/AC | None

Attic $302 4 sq. ft. 1.208 sq. ft. $.70 $846

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems None

Totals $888 $3.776
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Climate zone IV:

Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure

Duct repair/AC $63 .83 CEM50 52 CFM50 $3.70 $192

Duct repair/Evap $6.611 2 CFM50 13.222 $.70 $9.255

CFM50

Infiltration/AC None

Infiltration/Evap $278 3.6 CFM50 1001CFM50 $.23 $230

Attic insulation/AC | $100 3.3 sq. ft. 330 sq. ft. $.85 $281

Attic $2.990 | 4 sq. ft. 11.996 sq. ft. | $.23 $2.759

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems $3.475 .00077 2.6 $827 $2.150

($1.300 per
system)
Totals $13.517 $14.867

Climate zone VI:

Measure Dollars | Units completed | Total units Present Present
spent on | per dollar completed value per | value for
measure unit measure

Duct repair/AC $104 .83 CFM50 86 CFM50 $9.00 $774

Duct repair/Evap None

Infiltration/AC $1.444 1.5 CEFM50 2166 CFM50 | $.50 $1.083

Infiltration/Evap None

Attic insulation/AC | $442 3.3 sq. ft. 1.459sq. ft. $.98 $1.430

Attic None

insulation/Evap

Shade screens None

AC/Heating None

systems

Heating systems None

Totals $1.990 $3.287

House of Refuge East

$20.000 of SWG funds were transferred from the Tucson Urban League to the city of Mesa for the House of
Refuge East project. This project was analyzed individually because of the specific information available for
the project. A total of 86 homes were completed. The homes have AC and gas forced air furnaces. Duct
repair. shade screen and pre-set thermostats were installed.

Present Value Analysis:

Duct repair: Duct leakage reduction was measured at between 150 CFM50 and 200 CFMS50 per home. For
the analysis, 150CFM50 reduction was used as an average per home.

86 homes X 150 CFM50 = 12.900 CFM50 total duct leakage reduction for the project.

12.900 X $5.15 present value per CFMS50 = $66.435 present value for duct repair.
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Shade screens: Shade screens were added to all homes where needed. A total of 3.300 sq. ft. of screens were
install for $10.000.
3.300 X $13 present value per sq. ft. of screen = $42.900 present value for shade screens.

Thermostats: All homes were equipped with a pre-set, non-adjustable thermostat at a total cost of $4.900.
The set points of existing thermostats were recorded during this project with majority set below 75°. The
new thermostats are pre-set at 68° for heating and 78° for cooling. For this analysis, original set points of
70° for heating and 76° for cooling was used.

Present value (10 vear life) per home for a set back of 2° for heating and cooling equals $1.800.

86 X $1.800 = $154.800 present value of pre-set thermostats.

The total present value for the House of Refuge East project is $264.135.

Total Present Value

Climate zone Il $250.357
Climate zone 11 $3.776
Climate zone IV $14.867
Climate zone VI $3.287
House of Refuge $264.135
Total $536.422

50




Low Income Weatherization Program

TERMS

CFMS50: CFMS50 is the airflow (in cubic feet per minute) from the Blower Door fan needed to create a
change in building pressure of 50 Pascals (0.2 inches of water column). A 50 Pascal pressure is roughly
equivalent to the pressure generated by a 20 mph wind blowing on the building from all directions. CFMS50 is
the most commonly used measure of building airtightness and gives a quick indication of the total air leakage
in the building envelope.

CFM50 reduction: The reduction in the measured CFMS50 airflow from a Blower Door test resulting from
the completion of house or duct air sealing.

REM/Design Software: This user- friendly. vet sophisticated. software calculates heating. cooling. domestic
hot water, lighting and appliance loads. consumption. and costs based on a description of the home's design
and construction features as well as local climate and energy cost data. Additionally, REM/Design™ is
DOE-approved for Weatherization Assistance Programs in all states.
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Appendix 3 — Benefit Cost Calculations

WAP Rules and Calculations for AEO (Zone Il Evap - Zone IV Heating System)

Conversion for ACC Report

Measure Dollars spent on| Units completed per Total units Present value | Present value Life Discount | Future Value
measure dollar __ completed per unit for measure Rate
Duct repair/AC $63 .83 CFM50 52 CFMS50 $3.70 $192 20 3.7% ($37)
Duct repair/Evap $6,611 2 CEM50 13,222 CFM50 $0.70 $9,255 20 3.7% ($30)
Infiltration/AC None
Infiltration/Evap $278 3.6 CFM50 1001 CFMS50 $0.23 $230 20 3.7% ($29)
Attic insulation/AC $100 3.3 s5q. ft. 330 sq. ft. $0.85 $281 20 3.7% ($31)
Attic insulation/Evap $2,990 4 sq. ft. 11,996 sq. ft. $0.23 $2,759 20 3.7% ($29)
Shade screens None
AC/Heating systems None
Heating systems - With absence of] $3,475 0.00077 2.6 $2,481 $6,451 15 3.7% ($4,298)
AEO Data for Prescott. used Zone ($1,300 per system)
UNSG
ESTIMATE OF ADDITIONAL kWH SAVINGS kWh kW Life
Reduction Reduction
CFL Replacements Three (3) 60 watt incandescent to three (3) 15 watt CFL w/15 watt lamp (4 hours/day) 197 0.14 7
Refrigerator Replacements | aqmiral 1979 19 cf Single Door (1860 KWh/YT for Year 1-7) or 2004 Baseline unit (479 KWH/YT for Year 8-13)
Replaced by 18 cf Single Door Energy Star (407 kWh/Yr) 1250 0.14 13
SUMMARY OF ESTIMATED SAVINGS FOR UNSG
Measure Future Value % of Customers Fuel Savings (E | Avg. Therm Therm kWh Savings Non- Coincident
Receiving Measure or G) Cost or kWh | Savings/Year Year Coincident kW
Cost kW Savings/Year
Savings/Year
Duct repair/Evap ($34) 100% G $1.40 24
Infiltration/Evap
Attic insulation/AC
Attic insulation/Evap ($30) 100% G $1.40 22
AC/Heating systems
Heating systems - See note above ($4,298) 10% G $1.40 307
Install three 15 Watt CFL 100% E $0.09 197 0.135 0.014
Refrigerator Replacement 5% E $0.09 62 0.007 0.007
Totals 353 260 0.14 0.02
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Residential New Construction Program

Builder incentives for meeting Energy Star Homes® performance standards, as shown
in Table I.

Table 1: Energy Smart Homes Program Prescriptive Incentives
UES Energy Smart Home Program Incentives

Meets ESH and Energy Star Homes” performance standards
including testing and inspection protocol. $400 per home

Delivery Strategy and Administration

The Energy Smart Homes Program will be implemented by employing the services of a qualified
implementation contractor (IC) sought through a competitive bidding process. UNSG-The IC

will provide program administration, marketmg, plannmg, coordmatlon of bu1lder and contractor
trammg and consumer educatlon activities. : :

Key industry relationships will include: (1) EPA/DOE Energy Star Homes® for program
branding and certification standards; (2) building Science trainers for training and education; (3)
testing and inspection contractors approved by RESNET for third party performance verification
and energy ratings; (4) the Arizona Energy Office for support in all areas; and (5) local code
officials.

UNSG-The implementation contractor and UNSG representatives will develop key trade ally
relationships including: (1) builders; (2) energy experts able to provide design assistance and
building energy simulation modeling; (3) HVAC Contractors for sizing, installation and start-up
of HVAC systems; (4) framing Contractors for framing and blocking detail to enhance insulation
performance; and (5) insulation Contractors for insulation installed according to specifications.

Program logic model is included in Appendix 4.

Marketing and Communications

The goal for marketing the ESH is to educate consumers on the benefits of Energy Star Home®
performance standards and promote builders who provide Energy Star Home® products.
Marketing is necessary to drive the consumers to homebuilders who adhere to these performance
standards. As more consumers demand the product, more builders will choose to build to ESH
standards. Higher participation by builders results in higher quality and more energy efficient
homes being built in the UNSG service territory.

UNSG-The IC and UNSG will provide the following marketing and promotional support:

For Builders:
e Advertisements and article placements in builder trade publications;
Direct sales through builder account representatives;

Point-of-Sale materials and sales tools;
UNSG Web-site; and
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Efficient Home Heating Program

Program Objectives

The objective of the program is to promote the purchase of Energy Star qualified high-efficiency
furnaces that meet or exceed the minimum Energy Star standard of 90% AFUE.

Products and Services

The products and services provided by the program include:

e Incentives to homeowners for the installation of qualifying high-efficiency furnaces.
Incentives and qualifying criteria are summarized in Table 1.

Table 1. Incentives Schedule

Average
Measure Qualifying Criteria* Incentive**
High Efficiency Furnaces Minimum AFUE of 90% $244
i . " ' . . 90 AFUE or better furnace
Il?acl\aged Air Conditioners with High-efficiency with CEE Tier 1 or 2 AC $254
urnaces i

* Consortium for Energy Efficiency (“CEE”) is an independent rating agency.
** Incentives vary depending on unit heating capacity and efficiency. See appendix 3 for details
on incentive levels

e Marketing costs include compensation of $25 per unit paid to contractors to encourage
program promotion and offset costs associated with detailed reporting required on each
project-.

¢ Education and promotional efforts designed to inform customers about the benefits of
high-efficiency heating systems including educational brochures, program promotional
material, and UNSG website content.

Delivery Strategy and Administration

The strategy for program delivery and administration is as follows:

e The Efficient Home Heating Program will be implemented jointly by a qualified
implementation contractor (IC) selected through a competitive bidding process and an in-
house Program Manager. Fhe-progr } ¢ } S ‘

o

e UNSG will provide overall program management, sarketineplanning and coordination of
customer and contractor participation. The IC will verify equipment efficiency. process
rebates. provide marketing. tracking and technical support and evaluation;

e Key partnering relationships will include:
o Heating training professionals;
o Heating contractors trained in program procedures; and
o The Arizona Energy Office to provide training, education and awareness.

Program implementation flow chart is included in Appendix 1.




Efficient Home Heating Program

Appendix 1 — Efficient Home Heating Program Implementation Plan

UNSG Efficient Home Heating Program

TEP updates
UNSG|promotes UNSG reviews UNSG TEP conducts post Installation project and
Program through application with »| approves v installation inspection _lacceptable Yes program
‘medip, HVAC respect to application 2 and M&V tracking system
equipme ,t distributers program criteria | documentation and issues
and contractors 'y incentive
T payment
1\
| No No l
Customer Customer
Resubmits Resubmits
v
Customer installs energy Customer Customer
efficient HVAC measures Customer receives a | undertakes | ! receives
» and submits application | | decline letter or letter corrective payment
and required documents of corrective action action
to UNSG

Contractor provides application
documentation to customer, such as
AFUE, Model number, invoice, etc.
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